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I YOU HAVE TEN OR MORE COWB" * 

' ' ' ''' 

* IT WILL PAY I 

I YOU IN MORE THAN ONE WAY TO GIVE UP HAND MILKING * 

* and INSTALL AN * 

^ ^ 

I “Alfa Plant | 


FIVE REASONS WHY lOH SHOULD 

1. Your COWS will like it. 

. 2. It will milk your cows QUICKLY AND THOEOUGrHLY 

3. It will maintain your milk 3 I, eld at tlie kiaiiest i30ssible lev 

4. It will produce CLEAN milk. 

5. It will reduce your milking staff. 

ALI A LAYAL Milking Macliines are used by tliousands of s 
ers in all parts of the world, audit is by all users appreciated for 
ot operation, uniform working, low cost of rumiine-, labour savim 


APPLY TO- 


tlESSRS. EDWARD KEVenTER. UniTED * 


* Dairy Farm P, O-, Aligarh, U. P. * 
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DeAUTIFXJL flowers are one of Nature’s deeor- 
^ ations and all the ingenuity of man cancot 
equal them. Have your own flowers and give that 
natural beauty to your home. Include in your 
garden a small vegetable plot and get the best of 
fresh vegetables daily at a nominal cost * ■ - - 


FRESH YliGETABLE AND FLOWER SEEDS 


SUPERIOR QUALITY ALWAYS STOCKED 


WRITE FOR FREE ILLUBTRATEJ) CATALOGUE 


I’ESTONJI P. POCHA & SiOlVS 

Post Box No. 55, POONA. 


Please Inentio^ The Aleahabad Faemer, 





“STANDAKD 


THE 


ONLY CREAM SEPARATOR 




WHICH FARMERS CAN THRII^E | 

V 

1 *° construcfou, no objection can be I 

r^ilrT’ separator can be recommended as good and } 

reasonable in price. ^ ^ 

(Professor) Peter, Berne, Switzerland. | 
Judge THE ^‘STANDAED” by ihese improyemexXts— ’ | 

P Cleanest skimming efficiency, with | 
varied thickness of cream. ^ 

2. All pal ts touched by milk and cream 
|rilt are made of special bronze and | 

brass metals; no tin and steel parts | 

All ^he exposed jiarts are highly | 

P Punning of all parts in oil bath. | 
Easy, smooth, and noiseless working. | 

Q wire spring in the neck bearing. | 
7^. Easy and simple to clean. ^ 

^ Pasin. ^ I 

ing cream from it. " | 

Cream separated by this hygeinic separator retains its sweetness for | 
a period longer than it practically does. It improves the quality of butter. | 

Further particulars of separators and other dairy appliances on i 
application. *)) 

Sole Distributors: | 

B. N. MEHRA & GO. | 

DAIRYMEN’S PROVIDERS | 

DINAPORE CANTONMENT I 


Please mention The Allahabad Pabmeh. 
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CROP INSURANCE 

Ploughing, seeding, or cultivating your 
farm machinery is worth money to you 
every daylight hour. Breakdowns, re- 
pairs, and replacements are minimized 
if you use MOBILOIL or other GAR- 
GOYLE products, as recommended by 
most of the farm machinery manufac- 
turers™and you will use lem oil for the 
same amount of work. -Small savings 
in lower-priced oils will not cover re- 
pair bills. 
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WORLD’S LARGEST SPECIALISTS IR LUBRICATING 
OILS AND GREASES 


VACUUM OIL COMPANY 
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KARACHI 
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lANDlOSDS ANS 

TENANTS IN THE UNITED PBOVINCES (with AIAP) 

By S.i'^.A, JAFRI, B.A , B vr-at-Lyw, M R A.S. 

{Late Fublicity Officer U the Governm ent of th^ U.PJ 
Price H®. 7-8 (Postage Extra.) 


SHIKAR NOTES for NOVICES 

{3rd Edition) 

BY Hon. JAMES W. BEST, O.B.E. 

Late India Formt Service. Author of Tig ^r Bays.'** 

Mce Hs. 8 (Postage extia.) 



BOOKS ON GAHOENING. 

An opportunity for Amateurs to improve their kuowlecige of Piaats. 

Flowers and Vegetables. 

By W. WALLACE JOHNSTONE, E.B.H.S. (London) 

1 Tlie Amateurs’ Vegetable and PSower Gardenlmrf 

In India. ® 

Prints^ in clear .>^oin1iu card covers, with cloth back. Price 

Hs. 4-8. Bound full cloth, Hs. S-S (including postage). 

2. Gardening Calendars for Plains and Hills 

Price He. l«4i (iaeduding postage). 

TRAMPS IN THE INDIAN JUNGLE. 

By EEANK RYAN. 

An up-to-date book well illustrated, on big game hunting specially Tiger, 

Panther and Bear, 

Price Rs. 4 (Postage Extra ) 

Modern colloquial Hindustani. 

10th Edition. 

By J. R ABDUL HAKIM. 

arrMl’TundPr^^Sn®** collection of about 4,00) of the most useful phrases 
if ^0 “(Vo n nH subject headings, to meet the needs of British oacers, 

TridoAL Regimental aoout, Medical Officers, TravellMs, 

lano'ii.iffp' tmA who wish to acquire a usafiil kaiowlelgeof the 

with 'vooabiilL'(?’^*^*f “ English and Romanised characters 

Grammar ^ upwards 3,800 words and a summary of Hindustani 

of ^ words* ladies, as it contains a large number 

01 words and plirases used in every-day laousehold lifer 

Price Hs. g|-8 (Postage extra.) 
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COLD STARTING 


THE 


WORLD’S ^^CHEAPEST 

Cut your Power Costs by 

A 5-B.H.P. Lister Diesel Engine with a No. 4 Rice Huller 
can hull 4 inaunds of Paddy; or with an L8-mches’ ‘*Balmer'’ Plour 
Mill can produce 4 maunds of Atta at a cost of two annas, or half an 
anna per maund, and will pump 30,000 gallons of water per hour for 
the same cost 

GUARANTEED LOW FUEL GONSUMPTFON 

WE INVITE YOUR ENQUIRIES 


CALCUTTA 


Please mention The Allahabad Farmer 
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WORK 

Let nie but do my work from day to day 
In field or forest, at desk or loom, 

In roaring market-place or tranquil room; 

Let me but findjt in my heart to say, 

I® ■ 

When vagrant wishes beckon me astray, 

“This is my work; my blessing, not my doom; 
Of all who live, I am the one by whom 
This work can best be done in the fight way.” 




Then shall I see it not too great or too small 
To suit my spirits and to prove my powers; 

Then shall I, cheerful, greet the labouring hours. 
And cheerful turn, when the long shadows fall 
At eventide, to play and rest 
Because I know for me my work is best. 


c 


Van Dyes. 
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THE ALLA.HABAD EAEMEE 


MOSQUITOES AND MALARIA 

Captain H.W.Mxjlligan, M.D., LM.S. 

fOfficer-in-charge, Ross Field Experimental Station 
for Malaria, KarnalJ 

Everyone in tlie tropics is familiar with malarial fever. Most 
of us suffer from it at some period, and all of us are witnesses of 
some of its consequences, yet very few of us fully realize the mag- 
nitude of this scourge. Malaria claims its toll mainlv from the 
infant and the aged population, though its ravages can also be seen 
among all classes of the community. Sir Eonald Boss has estimated 
that more than one-quarter of all the sickness occurring in warm 
countries is attributable to malaria, while Sir William Osier has 
designated malaria as the greatest single destroyer of the human 
race, a statement which, sweeping as it may appear, is by no means 
exaggerated. It has been estimated that in India alone over one 
million deaths per annum are directly due to malaria, not to mention 
the vast amount of sickness and loss of man-power of which the 
death-roll is merely an index. In certain parts of the country vast 
epidemics of malaria may occur at intervals, the consequences of 
which may be much more serious than those attendant upon the 
more dramatic epidemic diseases such as cholera, plague, and small- 
pox. 

It is now common knowledge that malaria is spread through 
the agency of mosquitoes. This discovery was made about thirty- 
years ago by Sir Ronald Ross (then Major Ross, LM.8.), and it 
marks one of the most romantic passages in the history of medical 
research, for on the knowledge of the means of spread of this dread- 
ful disease depends our only reasonable hope of relieving the suffer- 
ings and physical incapacity of the peoples of two-thirds of the 
inhabited world. Already Ross’s discovery has been put to great 
practical utility, and on it has depended the successful completion 
of schemes which had hitherto been found impossible on account of 
the intensity of malaria. Unfortunately there is still a long way 
to go before the world will have received full benefit from Ross’s 
discovery. 

MosaniTOEs. 

Mosquitoes in India are responsible for the spread of diseases 
other than malaria. Thus dengue fever is transmitted by the bites 
of mosquitoes belonging to the genus Aedes {Stegorayia), the mem- 
bers of which are known as “tiger” mosquitoes on account of their 
striped appearance and their ferocity in attack. These mosquitoes 
frequently attack man by day, even in bright sunlight, and the re- 
sultant bite is most irritating. Mosquitoes belonging to the genus 
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Culex are responsible for the transmission, in certain parts of India, 
of filariasis, a disease which is popularly known chiefly on account 
of the associated symptom of “elephantiasis.” The mosquitoes re- 
sponsible for the transmission of this disease are common all over 
India, and have unspotted wings and a long proboscis with which 
they aye capable of inflicting a painful bite. Malaria is transmitted 
only by certain species belonging to the genus Anopheles^ the 
adults of which are comparatively small, quiet, and inoffensive. 
They have spotted wings, a long proboscis, and, when at rest, are seen 
to project at an angle from the surface on which they are resting. 
Unlike many of the commoner and harmless mosquitoes, Anophelines 
(especially the malaria-carrying species) are usually particular in 
their choice of breeding-places, the different species showing 
definite preferences not only in their breeding-places, but also in 
the source of their blood meals. 

Mosquitoes, like other insects such as the butterfly, have four 
distinqt stages in their development, viz., the egg, the larva, the 
pupa oy nymph, and the imago or mature adult. 

The female Anopheline lays several hundreds of eggs at a time 
and always deposits them on water. In warm weather the eggs 
hatch out into larvae in the course of a few days. The larvae can 
be seen in collections of clean water as small wriggling bodies now 
shooting across the under surface of the water, now diving to the 
bottom, now attest at the surface at which they always maintain the 
horizontal position. This characteristic attitude serves as a ready 
method of distinguishing the larvae of Anophelines from those of 
other mosquitoes whose larvae are more sluggish in their move- 
ments and invariably hang head downwards, only the tail end, which 
is provided with an elongated breathing tube, coming to the surface. 
The larvae feed on minute particles of vegetable matter in the 
water and after a period of growth lasting about a week, when con- 
ditions are favourable, during which the larvae moult their skins 
several times, they pass into the pupal or nymphal stage. The pupa 
is more rounded up than the larva and has the appearance of a small 
pea which has started to sprout, the sprout corresponding with the 
tail of the pupa. Mosquito pupae are very active and come to the 
surface to breathe through the two breathing tubes with which they 
are provided. Pupae, though active in their movements, do not 
feed. After a few days in this stage the pupa suddenly flattens 
itself out at the surface of the water, its skin splits down the back, 
and the. adult mosquito slowly climbs out on to a piece of floating 
stick or leaf or a blade of grass. There it rests for a short time till 
it dries and hardens and then flies away in search of food and shel- 
ter. No further growth takes place once the mosquito has emerged 
from the pupal skin. 
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Breeding-Places OP MostiiriTOES 

Mosquitoes of all kinds lay their eggs on vater, but it has been 
observed that their selection of breeding-places varies widely in 
different species and genera. Those belonging to the genus .ieies 
[Stegcmyia), the tiger mosquitoes, are essentially domestic in their 
habits and show a marked preference for water collections in tree 
holes, old tins, broken ghurras, and other artificial receptacles in 
and around houses. Gulex mosquitoes frequently breed in foul 
dirty water such as is found in cess-pools, drains, gully traps, and 
collections of filthy waste water in the vicinity of houses and stables. 
Anophelines, on the other hand, usually have a definite preference 
for clean fresh water, and especially is this the case in regard to 
the species which are known to be the most dangerous malaria- 
carriers. The larvae of some species of Anophelines appear to prefer 
still water such as occurs in pools and swamps, wells, cisterns, or 
ornamental tanks, while others prefer gently flowing water such as 
occurs in streams or irrigation channels. Some species choose 
their breeding-places in the sunlight, others prefer dense shade. 
One particularly dangerous species breeds almost exclusively in 
salt or brackish water. 

Habits of MosaDiTOES 

The female mosquito alone is responsible for the spread of 
malaria. The male, having no biting mouth parts, is unable to 
pierce the skin, and is therefore unable to suck blood like the 
female does. Male Anophelines are short lived and sustain them- 
selves on vegetable juices, while the females, under favourable 
climatic conditions, may live for many weeks, during which time 
they may make numerous blood meals on animals or man, and may 
lay several batches of eggs. As has been said, different species of 
Anopheline mosquitoes differ widely in their feeding habits. Some 
species feed almost exclusively on wild animals, while others prefer 
the blood of domestic animals, and rarely attack man. Others, in- 
cluding the most dangerous malaria-carriers, show a definite pre- 
ference for human blood. 

Anopheline mosquitoes are most active when the relative 
humidity is high. During the daytime they take shelter in dark 
places such as may be found in cow-sheds and stables, where they 
rest on the thatch, under the leaves of trees, in the darker corners 
of dwelling-houses, and, in short, in any convenient situation where 
they are ensured protection from sunlight, cold, and wind. Mos* 
quitoes are most voracious in attack just before sunrise and just 
after sunset. 

A question of great importance is the range of flight of mos- 
quitoes. Asa general rule, it may be stated that a mosquito will 
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to obtem ablood meal. If thia oaa be bad 
fS toMf’.b Mt take the trouble to go further 

tin «’? ’ '• ? r,’“ ?•“ “"■'oe of blood near by, Sosquitoes 

rf a hJlf u ‘a "Otaiu it. Probably a distance 

ra haif to^ represeats the average limit of flight: but 

acaS;v 7hi!^,1^^® favourable, breediag extensive, and habitations’ 
scanty, this distance may be considerably exceeded. 

the considerable interest and importance is 

tbe^manner in which Anopbeline mosquitoes carry over the winter 
in p aces whieh have a long cold season. Here again different 
species appear to overcome this difficulty in different ways In 
some cases, tne winter season is passed in the egg stage, in others 
the species IS carried over in the larval stage. ^ Mosliuito larv® 
have actually been thawed out of ice, and have subsequently been 
reared to the adult stage Other species spend the winter months 
in the adult atap The males die off, but the females hide away 
in warn, damp, sheltered places and remain inactive throa^hout 

the very hot, dry months of the°year, 
when the climatic conditions are unfavourable for mosquitoes, the 
adult females hide themselves away in the most suitable places 
thp can find pd remain inactive till conditions are more favour, 
able for them before coming out to resume their activities and to 
propagate their species. 


MALARIA AND AGRICULTURE 

the mosquitoes become a great pest, and 

the local inhabi ants have something to fear from the annoyance 

swarms of these little insects. ^It is 
appear in countless hordes in the 
spring, but hqre they render the local inhabitants a service. At 

Ih A r is ^nsuit. 

Ino. the rivers are unsuitable for flsh- 

mj, so that the inhabitants, who have exhausted their winter store 
^^ tood, are pateful to the mosquito swarms which attack the wild 
ammals with such ferocity that the poor creatures are driven to 
the rivers m a state of madness, often blinded by mosquito bites, 
and thus become an easy prey to the starving inhabitants. In 
India, howepr, the agriculturist has little to fear on account of 
his livestock,but much to fear on behalf of his family and himself, 
rhpe 18 no sadder sight than a village incapacitated through 
malarm. 1 he malaria problem in India is essentially a rural one 
pd aftpts the agricultural classes more than any other commun- 
ity. Malaria does occur in large cities, but there the problem 
IS a eomparpively simple one since the conditions are such as to 
reader the breeding of dangerous Anophelines more restricted than 
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in rural areas. Malaria in cities in India is spread almost exclus- 
ively by one species wbicb selects "wells and cisterns in which to 
breed. It is therefore a practicable proposition to take measures 
against it, and the cost per head of population is not prohibitive. 
It is regrettable that religious and others prejudices ha"V"e inter- 
fered with the fulfilment of this ideal in some of our larger cities. 

The problem in the ease of the inhabitants of small villages 
in malarious areas presents greater difficulties. B ere we are often 
faced with the necessity of attacking several different species of 
Anophelines whose habits and breeding-places differ greatly. We 
have the means in our power to minimize, and even eradicate, 
malaria in rural areas; but, apart from other considerations, the 
cost of preventive measures is frequently prohibitive. In certain 
circumstances, as, for example, on tea and rubber plantations, it 
has been found to be a sound commercial proposition to eliminate 
malaria, and so it is also in carrying out railway construction 
projects, harbour works, large engineering schemes, etc., that is, 
wherever there is massing of valuable labour forces. We still, 
however, lack a means of attack on ordinary rural malaria which 
would be sufficiently cheap and effective to make a wholesale on- 
slaught on rural malaria feasible. This is the present aim of 
malaria research workers, and with this end in view careful in- 
vestigations are being carried out into all the factors relating to 
the causation of malaria prevalence in rural areas in the expect- 
ation of finding a remedy which will be sufficiently cheap and 
effective to allow of general application. 

Among the factors which have been proved to play an import- 
ant part in the prevalence of malaria among the agricultaral 
classes may be mentioned economic conditions, irrigation, and wet 
cultivation, and, above all, climatic conditions, the eccentricities of 
which are as great a worry to the malariologist as they are to the 
agriculturist. 

It has been recognized for many years that malaria incidence 
in rural areas is dependent largely on climatic conditions, a factor 
which is obviously beyond our control. Generally speaking, when 
the rainfall is in defect, the incidence of malaria is slight, and 
conversely, when the rainfall is in excess, a bad malaria season 
follows. We believe that the influence of the rainfall is not so much 
in the formation of breeding-places for mosquitoes as in the creation 
of atmospheric conditions of humidity which are favourable for 
the longevity of mosquitoes. It has been shown experimentally 
that mosquitoes die very quickly when the relative humidity of 
the atmosphere is low, while they will survive for many weeks, and 
even months, when the relative humidity is high. The length of life 
of mosquitoes is a matter of first importance in the causation of 
malaria, for it takes a considerable time for a mosquito which has 
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infection person to become capable of passing on that 

Other factors are of almost equal importance. Economic con- 
ditions play a great part in the spread of malaria. Whenever a 
community is subjected to privations such as insufficient food 
overcrowding, exposure, etc., malaria has a greater chanee. Sever J 
epidemics of malaria in the Punjab have been seen to follow years 
ot famine, especially if the rainfall in the ensuing year is in excess. 

On the other hand, most beneficial results in combating malaria 
nave been found to follow improvement in the economic conditions of 
tne people Formerly certain tracts in England were highly malar- 
ious, and the disappearance of the disease has been attributed to im- 
provements in the economic conditions among the inhabitant.s of 
these tracts in conjunction with advances in general sanitation and 
increased facilities for medical treatment. Large numbers of mos- 
quitoes which are capable of transmitting the disease may still be 
found. In Italy the present policy of “Bonificazione” is being carried 
out with the dual object of improving agricultural conditions and 
reducing the prevalence of malaria. Such a policy in India would 
probably be attended with beneficial results. Here probably great 
benefit would follow the construction of carefully planned irriga- 
tion projects with provision for adequate drainage: the prohibition 

JTi- the immediate vicinity of towns and villages 

and the careful supervision of small irrigation channels. ’ 


Eice cultivation has been much studied and discussed in 
relation to malaria. It has been observed that the relation of this 
factor to malaria varies very widely in different localities. In some 
places rice cultivation is accompanied by very high malaria incid- 
ence. Such places include certain areas in Bengal where the rice 
fields are covered by only a few inches of water, the rice fields 

is id terraces, and certain 

parts ot Sind where rice is cultivated on the “Pancho” system. In 
other eases where rice is extensively cultivated the incidence of 
malaria is only slight, as, for example, in those parts of Bengal 
■where the crop is grown in several feet of water and in those 

parts of the Central Provinces where there is no associated 
irrigation. 

The effect of irrigation on malaria is an exceedingly complex 
question and is outside the scope of this article. It may be said 
that it is at once beneficial and harmful. Undoubtedly, by improv- 
ing the economic conditions of the people, it has a beneficial in- 
fluence. On the other hand, it is dangerous when waterlogging 
occurs, and the smaller irrigation channels are almost invariably 
suitable-breeding places for dangerous malaria carrying mosquitoes. 
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IMPORTANCE OF KEEPING RE0ORDS 

M.E.Boie* 

Going about in the dark is usually hazardous. An engineer 
who controls the throttle of a locomotive of one of our fast passenger 
trains may most seriously jeopardize the lives and the property of 
passengers as well as destroy the property of the company which 
he serves, if, while the train is moving, he fails to keep on the 
engine head-lights. 

In a business of any kind, records (ledgers, files, etc.) are 
Records: head-lights and beacons. The importance of 

Business record-keeping in an organization is everywhere 

Head-ii£hts. recognized and admitted. The fact that their need 
and importance are conceded does not, however, mean that individuals 
and business organizations are thoroughly alive to their own needs 
in this connection. That anyone should attempt to pilot the affairs 
of a concern engaged in business, without having adeq^uate records 
of all accounts and transactions, is hard to imagine. But, if we 
were to make a survey of the systems or methods in practice 
generally, we might find the situation not too encouraging. It will 
be generally agreed that, to give some direction to business, with- 
out the benefit of facts disclosed by a well-kept system of books 
and records, is just as impossible as it is to travel with any degree 
of safety and speed at night without lights. 

"We realize, of course, that figures may be misinterpreted, and 
that the plan of action based on such wrong conclusions may, if 
carried out, prove embarrassing, if not disastrous. However, this 
misdirection cannot, of course, be charged to the facts and figures 
contained in the books and records. Pacts and principles will 
always remain the same, but reasoning may be inaccurate and un- 
sound. We know that there is a lot of scoflSng at statistics, and 
the statistician, as such, supplies the comedian with his certain 
quota of jokes. But accurate statistics, that is, accurate records, 
cannot be laughed out of court. 

Considering the importance of records and record-keeping, 
it may be profitable here to offer a quotation from a 
Recor^ patriotic address of a great American who lived 

Expan. during the stirring days of the Eevolution: 

“I have but one lamp by which my feet are guided, and that 
is the lamp of experience. I know of no way of judging of the 
future but by the past.” 

He might have added, “And there is no way of explaining or 
interpreting the present except by the past.” There are two 
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h^r w! business that are most profitable to remem- 

ber We may profit by our own experience, and we may also nrofit 
by the experience of others. If a business ’is to ^i and la 

PStTcetLm'''WTtwTr ‘V®" ^7 coiistantly 

fw -ini 7 experience is the only lamp 

that will provide light sufficient to clearly reveal the right wav In 
a business organization it is recorded experience that provJs of 

tlie keeping of 

dequate records the one is to satisfy the individual, if the busi- 
ness IS individually o wned; and to make a proper Accounting to 

corporately and co-operatively organized 
that the business is, in the light of past and present facts anfi 

figures, being conducted profitably and successfully. 

The foregoing quotation from Patrick Henry was not made at 
o random. If the methods that have produced nresent 

the^F^tr"' sound, the facts and figures 

vp«i TP 7 tbe books and records, past and present, will re- 

^‘^“d, results have not been profitable and 
the business is either at a stand-still or has suffered^e verses, only 
disclose the reasons for it. A business periodica^ 
just off the press gives us this statement: “Any informed nerson 
will readily admit that efficient and human analysis of records kept 
are the most marvellous trail blazers to better performance ” The 
average business to-day cannot be satisfied with merely maintaining 
its present status, that is, remaining stationary. If planning is not a 

m^t of business, ‘it must always be a 
matter of xiDprovement and increasing efficiency, 

■yve recognize the fact that, strange as it may seem, there are 
individuals who can see no value in history or historical records 
^f it IS tru^ as quoted, that there is no way of judging of the 
future but by the past, then a study of the past must be of the first 
importance. Perhaps we may say that the present conditions of 
the depression we are now trying to combat are due fundamentally 
to our either baving ignored or having misinterpreted facts 
brought out by the records of the past. 

Men occasionally resort to that false old saying, “What you 
don’t know doesn’t hurt you anv ” fpt no orlLw 

KScr [“"'I’ of 0 going con^cern, How Zl J 

j . R theory of this kind, it made effective act unon 
production and selling, also upon financing? Can anyone for£ a 
trustworthy judgment as to whether production is efficient with- 

?is m5£'f A equipment and Aost of 

Its maintenance and operation, cost of labour, and a record of all 

otherelements that enter in? It is not the larger manufacturmir 
and distributing concerns that overlook the need of accurate data^ 
These large corporations would not be in existence to-day if their 
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management had. not recognized cost accounting as a science. 
Without adequate production records, selling of merchandise would 
be guess-work, and guess-work usually precedes failure. Of course, 
there can he no success in selling, without records in that con- 
nection, and their analysis. 

There are numerous examples of concerns that in the past 
years have been reported by the agencies in their reviews of 
failure statistics, that at one time were managed by individuals who 
had an idea that financing was a matter that needed little or no 
study, and that, the more meagre the records, the smaller the cost 
of operation or overhead, and the greater the profits and the prob- 
abilities of continued success. 


As we have stated, and as anyone knows, it is not the larger 
Muit Recognize Organizations and corporations, as a rule, that fail 
Need of to recognize the essential importance of complete 

Records. records. It is usually our smaller concerns. 

If an individual fails, his failure may affect principally only 
himself, and a limited number of creditors. His responsibility 
is quite largely, after all, a personal or a private matter. When, 
however, a co-operative organization fails because it has not care- 
fully practised good business methods, such as keeping of adequate 
records, the results, as we know, are bound to affect greater 
numbers and patrons. 

There are many evils that a business organization may prac- 
Eviis of Lack either because full and complete records are 

of Proper not studied and analysed. Failure to meet obliga- 

Accounting. tions promptly, and to pay more for raw materials 

than the market will warrant, are two of the outstanding evils of 
some of the smaller plants. The present financial condition of 
many corporations can be traced back to conditions among which 
lack of complete records was one of the principal contributing 
causes. 


We maintain that one of the greatest mistakes an individual 
can make, from the standpoint both of character and business, is 
to attempt to fool himself. An individual that acts upon this false 
notion of life usually, sooner or later bankrupts himself morally 
and financially. That a business organization, co-operative or 
otherwise, made up of groups of individuals, should believe that 
it can succeed by fooling itself is hard to imagine. Still, facts 
and figures might be submitted indicating in a startling way that 
this is exactly what some concerns, including the smaller co-oper- 
atives, have attempted. 
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LEOTURE NOTES ON INOfAN BREEDS OF CATTLE 

Part 2 

P.J.GossiP, Livestock Expert, Government OF Bengal 
Scindi Breed 

This is a dairy breed, aud in its own district, where colour is 
not objected to, the cow can be called Dual Purpose. The bullocks 
used in Seind and Karachi are mostly Red Scindi. 

This ^ breed is a native of Scind, and can be found in' large 
numbers in Karachi and Hyderabad and the Indus river districts. 

The chief characteristics are — 

Colour, — Red to dark red with white spots and markings on 
dewlap. Any other colour than red shows crossing or mixture. 
Weight — 750 to 900 pounds; Head — Short forehead, broad and pro- 
truding, with broad muzzle; Eyes — Clear and alert; Ears — Slightly 
drooping, smaller than Sahiwal; Horns — Short, thick, uprights; 
Legs— Short, but well apart; Back— Inclined to shortness, straight 
and strong; Barrel — Compact, with good depth and well-sprung 
rib; Chest — Broad; Switch — Long tail, with fine long switch; 
Hdder— Is well held up and developed in front; but, owing to lack 
in width behind, is not well developed behind; Teats — Of good size, 
and evenly placed, with fair milk veins. 

The cows show good dairy shape, and good milkers are wedged, 
quiet, and docile, easily handled and weaned. In general appear- 
ance they show a clear-cut alert appearance, with good bone and 
thin skin and fine hair. The average Scindi cow has a good 
appearance. 

There is at present no shortage of this breed, and the supply 
is equal to the demand, as hundreds of cows can be found in 
Karachi and Hyderabad. They do well away from their native 
place, as they have been sent to Ceylon, Rangoon, Dacca, Bangalore, 
etc,, and reports state that they are doing well. During the 
Great War many cows were sent to Mesopotamia. Herds of this 
breed are now kept by the Bombay Government at Poona and 
Karachi; also at Bangalore and Mysore. The average period of 
lactation is about the same as for the Sahiwal — about 280 days, 
with a yield of 3,000 pounds of milk, and 120 to 130 days dry. 

Good cows of this breed can be purchased at Karachi any day. 
At the Government Farm at Karachi one cow has given over 
10,000 lbs. of milk in a lactation; and, where kept under good 
dairying conditions, yields of over 6,000 lbs. are now common. The 
Scindi breeds very true to type, which shows that they have beep 
kept fairly pure, 
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Heifets are fit for serving, if fed, at about 3 years, and males 
are fit for service at about the same age. 

The males are not favoured, outside their own district, for work 
as they are slower than typically draught-cattle, but they are 
quicker and better draught animals than the Sahiwal. Still, this 
breed is a dairy breed, and should be developed as such; but^ may 
be used as a dual purpose where cattle are poor and there is no 
objection against colour. 

The Scindi is about the only milch breed that can now be 
obtained in any large numbers in the open market at a reasonable 
price. 

Yields of a Herd. 


Aveeage Yield at Poona College Heed 



Lactation 

lbs. 

1920-21 


2,027 

1921-22 


2,441 

1922-23 


2,454 

1923-24 


2,427 

1924-25 


2,961 


(More recent data to be published at a later date 

Cows IN Eangoon, Mb. Stephen Davis: 

1 cow gave 6,100 lbs. in 410 days. 

1st lactation — and 4,000 lbs. in 180 days. 


Yields of 8 Q-ood Cows at Q-oveknmbnt Pakm, Karachi 



LactaUon 

f 2nd Laetation 

Days in 

milk 

Yield, lbs. 

Days in milk 

Yield, lbs. 

373 


5,647 

366 

6,158 

393 


■ 5,152 

224 

2,392 

343 


4,944 

298 

4,073 

312 


4,922 

236 

4,140 

344 


4,759 

202 

2,377 

341 


3,423 

157 

1,719 

335 


3,421 

303 

3,727 

331 


3,070 

289 

3,792 


Tielbs at Agricultural College, Mandalay 


Lactation I 

2nd Lactation 

Days in ; 

milk 

Yield, lbs. 

Days in milk 

Yield, lbs. 

■ 278 


3,103 

195 

2,166 

336 


3,087 

76 

212 

218 


2,029 

238 

2,068 

330 


3,080 

259 

2,832 

255 


2,557 

378 

4,126 

269 


2,007 

455 

3,977 

300 


2,755 

292 

2,249 

286 


3,724 

425 

4,020 


FILAEIASIS 


13 


Average of 16 Lactations, Mimtary Dairy Farm, Mhow 

Days in milk . . 310 

Yield .. .. 3,967 lbs. 

Days dry . . ..118 

Yields at Agricultural Oollege Dairy, Coimbatore 
Days in milk Yields, lbs Milking average 

417 
221 
128 
373 
253 
131 




DoTOLAS If. PoEMAN, M.D. 

Malaria lias long been a bousebold word in India, responsible as 
tbat disease is for so much fever, ansemia, ill-health, and ineffic- 
iency. There is, however, another word which investigators in 
various parts of the country are beginning to show deserves to share 
with malaria the prestige of household familiarity as a cause of 
cause of sickness, and that is “Filaria.” 

The incidence of filarial disease is at present incalculable. Its 
ravages have been traced throughout vast areas of the tropical and 
subtropical world; parts of Southern Europe, India, China, the 
Pacific Islands, Australia, the West Indies, and many of the other 
tropical lands are known to be infested. In our own province 
Fyzabad, Gonda, Bahraich, Basti, Gorakhpur, Jaunpur, Azamgarh, 
Ballia, Ghazipur, Benares, and Mirzapur are the districts most 
heavily infested. 

The cause of this malady, known as Filariasis, is Filaria bancrofti 
[Cobbold, 1B77), a long slender worm. The male is considerably 
smaller than the female— the length of the former (male) being 
approximately one and a half inches, and that of the latter (female) 


6,651 

13-3 

3,840 

17-5 

2,182 

17-0 

6,767 

180 

4,564 

18-0 

2,992 

22-7 


Good Yield 

Cow No. 721 AT Bangalore Farm 
Yields, 7,176 lbs. and 7,272 lbs. 


c n ? n ■- .r 

1 « J. < AAJO. UiU-VA, f A A/*?.. * 't .« > 


Wellington Farm 
7,749 lbs. in 278 days. 
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three to four iuehes; while the breadtli of the male is about 1/200 of 
an inch, and that of the female about 1/100 of an inch. The female, 
lodged in the tissues, gives off embryos (haohche) or microfilariae, 
which, at the time- of birth, are about 1/125 of 'aiiinch in length, and 
can easily be seen with the low powers- of the microscope, and in 
fresh bloods smears appear as wriggly little snake-like bodies caus- 
ing considerable disturbance of the red blood cells. 

Yarious questions naturally arise in one’s mind: What harm 
do these filariee and their active progeny do in the human body? 
Where do they live? What symptoms do they produce? How is 
the disease transmitted? And, above all, is there any cure for it? 

In addition to the “blood” or “circulatory” system, with which 
we are all familiar, there also exists a delicate network of fine 
channels which permeate every nook and corner of the body, and is 
known as the “lymphatic” or “white blood” system. The larger 
channels of this system converge at various points, such as the 
groins and armpits, and empty into filtering stations which are 
called lymph nodes or lymph glands {giltian). Now it is for this 
network of delicate channels— the lymphatic system— that the 
filarim seem to have a predilectionj and, when they lodge at the 
filtering stations, they may cause a variety of troubles, depending 
on their number and location, by producing infiammation {sujan) 
and blocking the flow of the white blood (lymph) stream. The 
commonest of these manifestations are swelling of the legs, known 
as elephantiasis pao»), and swelling of the scrotal sac, known 
as hydrocele. With a former, any person who has lived in the dis- 
tricts east and north-east of Allahabad is only too familiar. 

In addition to these localized swellings and inflammations, 
however, which occur- in a comparatively small proportion of filarial 
subjects, there are many less evident troubles which are probably 
attributable to the elaboration of a mild poison or “toxin” that is 
given off by the females at the times when milliouAof their little 
embryos— the microfilarias — are born and distributed throughout 
the blood stream of the affected person. • Repeated attacks of chills 
and fever, periodic headaches, general aches and pains, malaise 
(sMSit), and nervousness are some of the complaints made by persons 
who are found to be harbouring the adult worms and their nume- 
rous offspring. And these symptoms may exist, with or withotrT 
the more prominent signs of hydrocele, elephantiasis, fugitive 
swellings and abscesses in the muscles, and fleeting red inflamma- 
tions of the skin. 

There is one interesting and strange phenomenon connected 
•with the life history of the little embryos which is intimately 
associated with the question of diagnosis, and that is that they are 
usually • to be found in the peripheral blood— the blood taken from 
,fhe skin — at night onl^. In the daytime they hide away, in the 
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^eep vessels of tlie chest. So far, no adequate explanation hai'heen 
given of this peculiar periodicity. At about 6 p.m. the embryos 
begin to appear in the blood taken from the finger or ear, and the 
number steadily increases till 12 or 1 at night; then the tide ebbs, 
and by 9 a.m. few can be found. So that, as a rule, in order to 
make a definite diagnosis, the patient’s blood has to he taken at mid- 
night after he has slept for a couple of hours. This imposes a 
slight technical difficulty, which perhaps, more than anything else, 
has been responsible for the professional and popular ignorance 
with regard to this prevalent disease. However, during the past 
three years we have persuaded about 3,000 patients to bring in 
specimens of their “night blood” and 10 per cent were found to con- 
tain microfllarise. A number of these were students residing in 
the hostels; and, because of the risk of infecting others, they were 
asked to take rooms elsewhere. In a recent survey of the members 
of the first form 22'5 per cent of those examined had defects of the 
generative organs — low-grade infiammations of the testicle, its sur- 
rounding envelope, or of the spermatic cord. It is our conviction 
that a certain, at present indeterminable, proportion of these defects 
is due to the lodgment of filarise. 

How is this disease cai’ried from one person to another? By 
the female mosquito of the Culex fatigans species chiefly.' She 
sucks up the little microfilariae in her meal of blood from some vic- 
tim of the disease. These go through a cycle of development in 
her body, and after 15 or 20 days are ready for their new host — 
some healthy unsuspecting individual — or even their former host— 
the patient himself. A number of the embryos collect just behind 
the delicate membrane under the mosquito’s “chin,” and, when she 
stings, instead of passing down the proboscis (sucking organ), they 
break through the membrane, land on their victim, wriggle through 
unbroken skin in the vicinity of the puncture, and reach a lymph- 
atic vessel. Up this they squirm to the nearest filtering station 
{gilti)] th&xe they grow to maturity, block the lymph vessels, and, in 
their turn, produce swarms of embryos, incidentally too, discomfort 
and ill-health for their host. 

How can these parasites and their teeming brood be dislodged 
once they have gained entrance to the body? Unfortunately, al- 
though scores of investigators are working on the problem in 
various parts of the world, as yet no specific has been evolved which 
will eradicate the filarial worm. However, intravenous (given into 
the vein) injections of some of the salts of antimony seem to have a 
deleterious effect on the embryos, and a course of such injections 
apparently gives many patients relief from their most trying symp- 
tonis. Heedless to say, surgery is the only thing which will rid a 
patient of hydrocele and some of the other more evident manifest- 
ations, though it does not eradicate the cause. ' ' ... ■ i ■ - 
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Par more important for us, however, than the question of treat- 
ment is that of prevention. Since filariasis is transmitted hy one of 
our commonest species of mosquitoes, we have still another argu- 
ment in favour of carrying out those measures of personal and 
community hygiene which will rid us of these pests, or at least 
prevent us from being bitten by them. 

1. As far as practicable, abolish all bodies of water large or 
small— and pour a little oil (one teaspoonful of kerosene^ oil to 
each square yard of the surface) regularly on that which is not 
needed for drinking purposes, and which cannot be abolished. 

2. Use a mosquito-net all the year round. 

3. Should a member of the family have filariasis, give him a 
present of a mosquito-net, and urge him to use it, so that he will not 
infect the household herd of mosquitoes, and, through them, the 
other members of the family. 

4. Do not keep household servants who have filariasis. If you 
suspect a servant of having the disease, make arrangements to have 
his night blood examined. 

5. Do not live in a house with a filarial subject longer than 
you have to. 

6. When you finally choose your place of abode, settle in a 
section of the country which is not filarial. 


FBESH BLOOD 

Cavas Jusawalla 

The term “fresh blood” has become so common with the 
poultry-man, and he has read or heard so much of its advantages, 
that, without understanding the principles underlying it, he enters 
into it headlong at the risk of ruining his stock. We know that, 
by adding fresh blood, the vigour of the stock is improved; in other 
words, it is done to stop degeneration and deterioration. To intro- 
duce fresh blood at the sacrifice of strain, as I find done here, is 
ruining the stock sooner than it would otherwise. By fresh 
blood it does not necessarily mean mating unrelated birds; this 
is what many think; that a male that has no blood-relation with 
the females should be got; this washes away years of trouble of 
establishing a strain. In fact, cocks or cockerels that have been 
specially bred for breeding purposes, and those that belong to the 
same strain, should be introduced. 

Always get your stock from a reliable breeder— a breeder who 
does trap-nesting, who can show you the records of his birds, who 
has established or has a strain and means to stick to it. This will 
not only help you in building a sound pedigree stock of your owu, 
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but also in getting fresh blood from a right and reliable source in 
case you cannot do your own trap-nesting and breeding. 

To buy a pair of prize specimens from a show and mate them 
to establish your own stock is not always the right thing to do 
especially if you are going to seek for fresh blood outside: it is 
.otherwise if you are going to do the breeding yourself, have your 
own breeding stock, and wish to establish a strain of your own. 
u 1 ) for one, would never cross good strains; some strains have 
been brought to such perfection, built so delicately ideal, that any- 
one to improve or experiment upon them would surely spoil 

them. Why then should time, money, and energy be wasted in 
trying to bring down a beautifully-erected edifice and trying to 
raise It again like what it was? This is what is happening here 

and I give this article in the hope that we stop this practice 

soon, ^ 


Fowls are imported yearly; for a season or two you hear of 
them, and they are no more. Why? Because fresh blood was 
introduced the wrong way; a champion from some show, with a 
line of cups and certificates behind him, was purchased for a fancy 
price, and mated to a harem of queens having nothing to do with 


I do not mean to say by this, and I do not want the poultry 
public to understand, that it is injurious to mate unrelated birds 
at every stage of breeding -in fact, this is the way the best strains 
nave been built up. One has got to practise this till all the 
desired qualities and points one wants his flock to have are 
obtamed, after which the aim of the breeder is to establish these 
qualities or points in the flock which, in turn, transfer to the com- 
ing generation and so on till the qualities are almost stamped 
^.e., agreater percentage of the offspring possess the qualities they 
are bred for and turn out better specimens than the parents. The 
qualities bred for are; Colour, vigour, shape, build, comb, laying 
capacity, gait, etc,, for which “in-breeding"’ or “line-breedin"” 
IS quite necessary; that is, mating and getting the offspring 
01 related birds, mother and son, father and daughter, selecting 
and culling and breeding from the best of the lot. It is by in- 
breeding that LordDewars, TomBarrons, and Rausfords have become 
household words among the poultry public. To try to improve 
such strains as these is no one’s work except the man or men 
responsible for the birth of that strain. It has taken them years and 
generations of breeding to establish; they are working at it still- 
why not make the most of it by getting “fresh blood” direct from 
them than by mixing and spoiling the stock? Yes, I understand 
that we are not all so well placed as to import directly; but a breeder 
should, who, in turn can, supply from his stock to others. Unfor- 
tunately, we have very few breeders here who stick to one strain; 
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it is very difficult, and one can never sure of getting tlie right 
bird Vhen required. 

From my practical experience I have found that, when strains 
are crossed, many unlooked-for qualities are apparent — the change 
in the offspring is quite marked; one does not find a gradual, but a 
marked, contrast between brothers and sisters. Some will have 
excellent points, others quite inferior. With a pure strain it is not 
so — there will be a gradual change. It is not that the two best 
specimens of a particular strain, when mated, will always give 
offspring like, or better than them; much depends on the prepot- 
ency— the power of the parents in stamping their qualities on the 
progeny; neither is it that by mating unrelated birds of good 
qualities you get poor results; in fact, good results may he had; no 
hard-and-fast rule can be drawn when breeding; much depends on 
environment and fecundity; yet, after experiments, it is found 
that it is best to keep to a particular strain and avoid crossing 
good-established ones. 


THE MANUFACTURE OF INDIAN SWEETS 

N.E.Joshi 

Among the ordinary methods of utilizating milk which have 
been practised for any length of time it may be said that the 
sale of milk for direct consumption is the most adopted, and the 
most lucrative. This method of distribution is followed widely 
wherever there is a dense population, which causes a large 
demand for fresh milk. The price, depending upon supply, 
is always as high at least as the average price obtained by manu- 
facturing this milk into butter or ghee in the country. The 
lowering of the price, due to one reason or another, tends to ex- 
tend the market, and also, under these circumstances, the problem 
of manufacturing milk into other products, with a longer keeping 
quality, arises. This deferred disposal of milk into a manufactured 
product tends to conti’ol the supply to a certain extent and helps 
in maintaining a higher level of prices, and consequently better 
returns in the business. In India the dairy industry is in the 
hands of ignorant gowallas, who, though clever, are not shrewd, 
and are completely lacking in forethought and organization. The 
result is that the supply of milk is completely unregulated, caus- 
ing the market to be glutted during certain seasons of the year, 
mostly dependent on the supply of fodders, and thus creating a cut- 
tbroat competition amongst the producers, which naturally lowers 
the price to rock-bottom level. This helpless situation of the pro- 
ducers does not in any way result in favour of the consumers. But, 
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unfortunately, a narrow-minded clique of traders avail themselves 
of this opportunity and make the best use of it in filling their pockets. 
This is the class of halwais, or sweetmeat-makers. This class, by 
advancing petty sums to the producers, the gowallas, who, on 
account of their lack of forethought are always anxious to receive 
loans on any terms, gets them in its firm grip, and drives the 
prices to its lowest level all the year round. While, on the other 
hand, the halwai, by turning this milk into different sweets, al- 
ways gets the highest price from the consumers. Under these 
circumstances, the gowalla has hardly any incentive to improve the 
condition of his cattle. He is always anxious to get as much as he 
can out of themby giving as little as he canto them. The result is 
a continuous deterioration in the condition of cattle from year to 
year and generation to generation. On the other hand, the consumers 
are shockingly indifferent to the quality of milk and milk products 
as long as they get their products at the cheapest possible prices. 
Under these circumstances, it is surprising how the dairy industry 
is holding its own in India. To us, this is a clear indicntion that the 
dairy industry has immense possibilities in India. Only it needs 
organization on a sound economic basis. It is high time now that 
our educated classes should turn their attention towards this 
industry. In the United States, which is one of the leading agri- 
cultural countries in the world, it has been definitely proved that 
dairying is the most paying section of agriculture. There is no 
reason why in India, where agriculture is the main occupation of 
the population, the dairy industry should not thrive. 

Whenever educated young men in India took up dairying as 
their career, in 90 per sent of the oases they had to face disappoin- 
tments, principally due to the fact that they had not the necessary 
back-ground of proper training in dairying. Those who had this 
necessary background had to face some other difficulties. Owing to 
unfair competition amongst the producers the price level is always 
forced down. Also on account of the indifference of the consum- 
ers as to the quality, price alone has been the deciding factor 
in the sale of this product. The result has been low prices, and 
hence less margin of profit in the business. But even more im- 
portant than this has been the factor of utilization of surplus 
milk. Success in dairying depends upon the efficient utilization 
of its by-products. In Western countries some of the recogni- 
ed standard methods of utilizing this surplus are to manufac- 
ture milk into cream, butter, ghee, cheese, cream cheese, casein, 
dried buttermilk, ice-cream, condensed milk, etc. But unfortun- 
ately, in India, some of these products, such as cheese, casein etc. 
have no ready market. But the indigenous way of turning milk 
into sweets, for which there is a ready market, is one of the un- 
probed openings of immense possibility. This indigenous industry 
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has been developed to a certain exteat only in India. No other 
country in the world knows anything about this industry; but, as 
we have said above, this industry of manufacturing sweets is in 
the hands of a narrow clique who, as in every other industry in 
India, are illiterate, conservative, and unwilling to give out their 
trade secrets to an outsider. 

With this end in view, of utilizing the surplus milk to its 
best advantage according to some indigenous way, the Agricultur- 
al Institute at Allahabad has started the investigation of manu- 
facturing Indian sweets and standardizing them on a scientific 
basis, such as has been done with some of the dairy products such 
as cheese, etc., in Western countries. 

In the series of articles that follow we propose to give 
the process of manufacture of these Indian sweets. We do not- 
however, want to convey the impression that our readers would 
he experts in making sweets by reading these notes only, be- 
cause, after all this is an art which can be acquired only by 
experience and practice. The Agricultural Institute Dairy would 
he glad to offer this opportunity to those who are interested in 
manufacturing Indian sweets. 


THE STORY OF MILK MANUFACTURE IN THE UDDER. 

W.J.Hansei?. 

. Milk has long been used by man as a source of food. Its 
use is indicated in the earliest records of history, a fact that 
proves its use at even an earlier period. We have come to believe 
that there is no substitute for milk. Young and old depend upon 
it at some time for growth and the maintenance of health. 

The wild cow undoubtedly produced only enough milk to rear 
her calf. Possibly 1,000 pounds of milk was a good yearly pro- 
duction. To-day we find that the dairy farmer has developed cows 
whose production far exceeds 1,000 pounds. The average cow in 
the United States now usually produces about 2,500 pounds of milk. 
While this is far above the production of the wild cow, it is still 
below what may be expected. There are thousands of cows 
which produce between 10,000 and 20,000 pounds a year. Recently 
a record of better than 37,000 pounds was produced. This means 
that more than 100 pounds a day were required day in and day 
out for a year’s time. The production of so much milk stirs our 
interest in the efficiency of a plant or machine of such enormous 
capacity. Surely the cow is such a machine, and the story of milk 
manufacture is fundamental to our knowledge of the dairy in- 
dustry. ■ 
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Definition of Milk . — Milk may be defined as the normal secre- 
tion of the mammary glands of all species of mammals, as food 
for the young. 

Ordinarily the word “milk” without other specifications refers 
to that of the cow. It makes no difference, however, from what 
species of mammals the milk comes; the fundamental characteristics 
• and constituents are the same. All milks contain the following 

^ constituents in greater or less amounts: — 

|1 Water; Albumin; 

il I’at; Ash (Minerals); 

Milk Sugar; Gases; 

pPv Casein; Enzymes; and 

Colouring Matter. 

► CJ 



These same constituentSj when considered as foodj may be 
classified as water, carbohydrates, proteins, and ash. As such 
they are the same kinds of compounds as are found in the feed 
the cow eatsj but, as we shall find later, there is a great variation 
between the milk produced and the feed which the cow eats. A 
detail study of the composition of milks of different animals will 
be given in succeeding* articles. In relating the story of milk 
secretion, however, it will be desirable to keep this general 
statement of milk composition in mind. 

^ The anatomy of the mammary gland, and of the cow’s udder 
in particular, has been carefully described and studied for some 
time. The explanation of how milk is manufactured has been 
quite puzzling,^ and many theories have been advanced from time to 
time, only to give way later to some new explanation. The latest, 
and most accepted, theory will be presented here. 

Mow Milk IS Many fact ured, — If we examine the structu.re of 
an udder, we find that it is divided into two distinct halves A 
further less distinct division of the halves is found giving the 
quarters. Attached to each quarter is found the teat, which is 
simply a hollow tube through which passes the teat canal. At 
the top of each teat is a cavity known as the milk cistern. If we 
examine the walls of the milk cistern, we note the presence i of 
many openings which are the outlets of the milk ducts. The mlk 
ducts branch up and out into smaller and smaller very minute 
tubes which literally permeate the milk-secreting tissue and lead 
ultimately to the milk-secreting cells. It is in these tiny micro- 
scopic cells that the milk is actually manufactured. These little 
laboratories or manufacturing plants are collectively known as 
alveoli. Here the raw materials are brought by the blood, which, 
in turn, has been supplied by the digestive processes. The udder 
cells are surrounded by innumerable small blood vessels called 
capillaries, which bring the blood to every part of the secretory 
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tissue. The raw materials iu the blood are able to diffuse or pass 
through the thiu walls of the capillaries into the gland cells. In 
these cells these subitances are chemically changed into milk, 
which passes from the inside of the cells into the milk ducts or 
tubes do (Fu to the milkcisterns, from which it is drawn at milking- 
time or is sucked out by the calf. 

1^ might be well to note that the milk cannot flow out of the 
udder or teats of its own accord. There is a banding muscle at 
the end of the teat which keeps the oriflce tight. A similar muscle 
is found at the upper end of the teat canal at its entrance into the 
milk reservoir or cistern. The manipulation of the teats and udder 
in hand-milking or machine-milking simulate the sucking of the 
calf in removing the milk past these muscles. 

Extensive experiments by the TJ.S.Bureau of Dairying have 
proved quite conclusively that milk secretion is a continuous pro- 
cess, and that it is quite possible to have 85 per cent of the total 
amount of milk for the milking stored in the udder before milking 
starts. This takes us back to the commonly expressed-idea of the 
farmer who admires this or that cow because of the “big bag of milk” 
she carries previous to milking-time. This distension of. the udder 
is a common observation. Adherents of the former theory of milk 
secretion said it was due to the gorging of the udder with the 
blood carrying the materials for milk manufacture. 

Experiment Disproves Early Theories OP Secretion 

A quotation from tne recent work of the F.S.A. Dairy Bureau is 
of interest, and shows how the former theory of milk secretion has 
been disproved: *“At ten o’clock on the morning of April 27 she 
was killed and immediately hoisted for bleeding. As soon as 
bleeding was complete she was lowered to the floor. The udder, 
together with an area of the skin, extending from about 8 inches 
anterior to the front attachment to about 8 inches posterior to the 
rear attachment and from thigh to thigh, was then removed in 
such a manner that the gland tissue was not cut or injured. It 
was immediately attached to a specially-designed-iron frame, the 
position of the udder being adjusted until it was approximately 
natural for a standing cow. One hour elapsed between the killing 
of the animal and the completion of the adjustment of the udder 
on the frame, . 

“At eleven o’clock, twenty-five hours after the previous milk- 
ing, the milk was drawn into a bucket in the usual manner, and 
with approximately the usual ease and rapidity. The quantity 
of milk obtained from the udder thus severed and suspended was 

* 3wett, ■—'Zoitmal of Dair^ Science, Yolume X, No. 1, Pa,g6 6. 
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9‘2 pounds. The udder was permitted to hang in the same position 
for four hours until 3 p.m., when a full pint of milk (1'07 pounds) 
was drawn with comparative ease. A total of I0'27 pounds there- 
fore was drawn from the udder after all body eonueotions had 
been severed. Since the blood and lymph circulation, the nervous 
system, and all other body connections were severed before the 
milk was drawn, there eoald have been only a remote possibility 
for milk to be formed during the milking process as a result 
either of nervous or muscular action stimulated by the udder 
manipulation. It is obvious therefore that more than 85 per cent 
of the twenty-four-hour milk production of this cow, as based 
on an average of the three previous days, was secreted and stored 
within the gland at the time she was slaughtered.” 

The many facts available relative to milk formation indicate: 
(l)it is a process of manufacture, and not one of a filtration of 
material from the blood; (2) it is to a considerable extent a continu- 
ous process; and (3) a large proportion of the milk secured at any 
milking is collected and stored within the udder before the milking 
process is commenced. 

Milk Production Indices 

It is believed that the amount of food a cow can assimilate 
will influence the amount of raw material available for the blood. 
For this reason, capacity for handling large, amounts of food is 
looked, for by dairy farmers. A large “barrel,” or abdomen, 
wherein the digestive organs largely lie is found in high produc- 
ing cows. 

Vigorous and capacious blood circulation in a high-producing 
cow is usually indicated by prommeut veining of the udder and 
the abdomen. The large tortuous vein on the abdomen is the 
“milk vein,” and carries blood from the udder back to the heart. 
In entering the body wall, an opening is made which in everyday 
parlance is called the “milk well.” A large udder full of milk- 
secreting tissue is another index of a high-producing cow. Such 
an udder is soft and pliable as compared with a less pliable udder 
made up mostly of connective tissue and muscle. 

Practically all of the raw materials for milk manufacture are 
picked up by the blood from the intestines. Prom here it goes to 
the liver, then to the heart, then to the lungs, where it is purified, 
then back to the heart, and thence to the body and udder cells. 

The production of milk by the udder cells must be regarded 
as one of the processes of reproduction. The chief incentives to 
mammary development and milk secretion are pregnancy and 
maternity. The stimulation to activity on the part of the gland 
cells is supposed to be due to a substance in the blood called a 
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hormone. Some other gland or body organ undoubtedly liberated 
this hormone, 'which is carried to the udder in the blood stream. 
The place of hormone origin is not yet proven. Once milk secretion 
has been induced or started, it is believed that there is also a nerv* 
ous stimulus which maintains the milk flow, and which gradually 
displaces the hormone stimulus. The nervous stimulation results 
from the food-supply and the treatment received by the cow. _ It 
is interesting to note, however, that the initial stimulus never died 
because, even after all food is taken from a cow, milk flow will con- 
tinue. It is an example of nature’s provision to maintain the 
young, even at the sacrifice of the mother herself. 

Theories OF Milk Secretion 

The many controversies about the theories of milk secretion 
involve what actually happens in the gland cells. It was once 
thought that the milk constituents were simply filtered from the 
blood to the udder and milk resulted from the filtration process. 
This theory has been discarded because no such products as 
milk sugar can be found in blood or anywhere else in nature. 
The chief protein, casein, likewise does not exist elsewhere than in 
milk. Milk fat too exists in too great an amount to be derived from 
the blood fat. That the milk constituents are for the most part manu- 
factured in the udder has been an accepted theory for some time, 
but it was long believed that the manufacturing process only took 
place at milking-time. It was believed that the udder could not 
contain more than a few pints of milk at any one time because 
the cavities, or milk cisterns, are only large enough to hold about 
a half-pint each. The milking process was believed to set up a 
nervous stimulation which telegraphed its message to the cells to 
start milk secretion. This theory was almost universally accepted 
by dairy students, and was taught by our dairy instructors until a 
few years ago. 
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prices for milk as Europe and America. Milk in most Indian 
cities is more expensive tkan. in the "West. So that for a large 
majority of the people of India milk has been a luxury beyond 
their financial reach. An abundant supply of good, clean, cheap 
milk is of great importance to Indian children. By improving the 
milking capacity of the cow, and reducing the cost of feeding the 
cow, we ai’e helping to solve this most difficult problem. So to 
turn out a group of trained dairy-men each year, who have the 
spirit of service of India at heart, is work that is rewarding. 

Sam Hioginbottom. 

« • « « 

Soy beans, three million acres of which are raised for cattle 
So Beans other agricultural uses in this country. 

Recommended have been recommended to the American Chemical 
As the Ideal Society as the ideal human food by Dr.A.A.Hor- 

HumanPood. vath, now of the U.S.Bureau of Mines, Pittsburgh, 

but formerly in charge of extensive soy bean research at the Pe- 
king Union Medical College, China. 

Nearly half of the world’s total population uses soy beans 
daily as a protein food, replacing meat. A hundred generations of 
Chinese have been raised on this source of protein, and Dr. Hor- 
vath called this one of the world’s most extensive biological 
experiments. Its protein, or meat-like constituent, is extremely 
well balanced, containing some necessary amino acids that milk 
and meat do not provide. Forty per cent of the soy bean is pro- 
tein, while twenty 'per cent is oil. It contains all the vitamins 
and counteracts acids within the body. 

Dr. Horvath explained that one pound of soy beans, costing 
wholesale two cents, contains as much protein and fat as two pounds 
of beef. A new Austrian process is now being used to remove the 
beany taste from soy bean flour and make it suitable for wider 
general nse.— Science News Letter, 26tk April, 1931. 

* * * * * 

Tweed’s fifth edition (1931) is now available from Thacker, 
Cow-keeping Spink & Oo., Ltd., Calcutta, price Es. 6-8, with 

in India. 381 pages and 56 illustrations. The book has been 

revised and brought up to date by S.N.Sinha, C.B.V.C., B.U.8., 
Professor of Surgery and Obstetrics, Bengal Veterinary College, 
Belgachia. An altogether new and valuable section has been 
added covering the diseases of cattle, goats, and sheep. The 
books will be found helpful to those interested in cow-keeping. 

* * « * * 

This book, by A.C.Aggarwala, is published by Gulab Chand 
Feeding and Kapur & Sons, Lahore. It covers the feeding of 

Milking of cows and their calves, food-stuffs, the art of milking, 

and a section of appendices, and is worth reading. 


Cows. 
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ACROSS THE EDITOR’S DESK 


We are grateful and indebted to His Excellency Sir Malcolm 
“What India Hailey for his piercing and clear message conveyed 
Really Requires.’’ to our readers on the cover page of this journal. 

In all walks of life, both in India and abroad; there are diverse 
ideas as to “what India really requires” of the educationalist, 
industrialist, evangelist, of the ignorant and educated, of the 
rich and poor. 


We have in this message the hroad fundamental basis and 
principle upon which we must act in the future, and it becomes 
the individual problem of each one of us to study, to plan, and to 
act so that the real life in India in the villages may be uplifted. 

“The great hope for the future lies in the uplift of the agri- 
culturist,” not by isolated philanthropists, not by the impact of 
Western civilization, not by the good-will of a few high officials, but 
by the deep understanding, sympathetic attitude, and action of all 
in every walk of life — from the upper to the lower stratas of life— 
from the ruling princes, rajas, maharajas, taluqdars, zamindars, 
government agricultural department officials, village panchayats, 
and, finally, the cultivator himself. 

“The quickening of interest in rural life and the needs of the 
countryside” must be evidenced by a return to the countryside of 
those influential families who have long since deserted the village 
for the glare and lure of the cities. The villages have long since 
been largely depopulated of their best brains by the lure of the 
comforts of the towns and cities. We must return to the village! 

The future of India depends upon the uplift of the agricultur- 
ist. By himself he is helpless, but by the mercy, good-will, and 
efforts of those in the controlling and upper strata of life uplift 
ca7i be made possible. 
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Agriculture, along witli other government departments, has 
Agriculture and faced drastic reductions in appropriations in order 
Qovernuient to assist in balancing budgets. This is the univers- 

Budgets. al cry-—“Balance the budget.” It is the striking 

cry of all governments' — civic, provincial, and national. It is the 
cry of all business organizations. Balancing the budget means 
trying to have expenditures met from current receipts, and not by 
increasing indebtedness. 

Just to what extent can appropriations he reduced without 
seriously impairing the efficiency of various departments? We 
trust that experienced heads of departments will keep that quest- 
ion in mind when applying the axe. 

There are three points which legislators should keep in mind: 
first, the unorganized state of agriculture (The farmer has no 
way of passing on the increased burdens placed upon him); second, 
the responsibility of governments in meeting this unorganized 
condition; and third, the efficiency and economy with which agri- 
culture in this country has been served. 

Agriculture is an industry marked by the highly individual- 
istic activities of its producers and distributers. he farmer can 
be led, not driven, and progress in agriculture is made only on 
the basis of good-will and confidence on the part of the farmer 
toward those who seek to lead him. This fact is fundamental 
in any consideration of agrarian policy^ and must not be lost 
sight of by officialdom. 

Governments of all countries are interested in agriculture 
for two main reasons: first, to ensure an abundant supply of food 
for their own people; and second, as a means of increasing the 
wealth of the nation through export trade. 

The growth of government agricultural service in all countries 
has been very rapid during the last twenty-five years. With 
increasing density of population everywhere, the struggle against 
plant and animal diseases must become intensified. Greater skill 
must be applied in production and marketing. Agriculture must 
be based upon a widespread application of the discoveries of 
science; in short, upon the knowledge of the technical agricultur- 
ists of government departments. 


The old idea of an entomologist being a horn-rimmed individual. 
The Entomo- slightly off his balance, chasing around the country 

logist and With a net catching pretty butterflies, has largely 

Probulns!^* disappeared. To-day we recognize the entomologist, 
and especially the economic entomologist, as one of 
the greatest assets to agricultural research. 
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Few people realize that the insect type is very many millions 
of years older than the vertebrate type, of which the human 
species is the latest development. Scientists tell us that human 
overpopulation of the world is approaching, and approaching 
rapidly; that birth control is necessary if greater production of 
plant food cannot he stimulated or if new foods cannot be invented. 
There is another way of postponing the coming of the starvation 
era and increasing our efEiciency, and that is by the stopping of 
all waste, and better distribution methods. 

Perhaps the greatest agricultural waste that we have annual- 
ly is the waste due to insects. They attack our vegetables, 
fruits, flowers, grains, and animals. Look at the harm that has 
been done by the corn-borer, the pink boll worm, locusts, etc. 

Pew people realize that a single common housefly may have 
5,698,700,000,000 descendants in 6 months. Thank goodness the 
larval food is limited and only a small number actually develop! 

Insects are dangerous rivals for the food-supplies of the 
world. They are more dangerous than the possibilities of a foreign 
invasion. There must be some way of destroying these creatures, 
and thus minimizing their damage. 

The economic entomologist must study our insect pests, and, 
in co-operation with competent chemists, physicists, botanists, 
agricultural engineers, and agronomists, measures must be worked 
out for the relief of humanity. The human species must concen- 
trate on its strongest rivals—ifAe insects. 

» * » « 

Before any really affective improvement can be achieved 
How Really l^he breeding of Indian cattle there is neces- 

Effective sary — according to Colonel Olver, Animal Hus- 

cTttie^brMdiMg bandry Expert, Imperial Council of Agricultural 
can be Achieved. Research— 

“Accurate surveys of the present position; 

“Authoritative deflnition of the distinctive characteristics 
of the various breeds; 

“Some form of permanent control of breeding policy, similar 
to the control exercised by breed societies over breeding in other 
countries; and 

“T4(? interest of the more influential landowners and zamin- 
dars in live stock improvement?'’ 

f ^ ^ * 
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“We have found that sheep-breeding is a paying industry, and 
What does there is a great future, provided intelligent persons 

come forward and start sheep-breeding farms as a 
business concern.” — Captain 8.O.M. Ilichey, 
M.B.C.V.S., I.V.S, Veterinary Adviser to Oovern- 
ment, United Provinces. 


Captain Hickey 
say about 
Sheep" breeding 
Prospects? 


Tariff 

Protection to 
the Farmer. 


For the first time va. history of India the agriculturist 
has found himself in need of protection in the 
form of tariff walls against outside competition. 
The import duty on wheat came just in time to 
help the farmer against this menace of outside competition. 

World agricultural equilibrium has been rudely and badly 
upset during the last few years by a number of fundamental 
factors, among which may be enumerated: first, overproduction; 
second, lack of orderly marketing organizations; and third, 
monetary, due to some countries insisting upon payments in 
gold rather than in kind. 


The Director of Agriculture, D.P. (Administrative Eeport, 
Manure 1931) reports that manurial experimentation has 

Experiments. proved “beyond doubt that bulky manures like 
farm-yard and green manures are certainly the best, besides being 
the cheapest. They improve the texture and the moisture-holding 
capacity of the soil, and their residual effect lasts much longer 
than artificial chemical manures, which are certainly useful as 
temporary stimulants. They do not, however, affect the properties 
of the soil permanently. Best results have hitherto been obtained 
by castor and nim cakes, especially with snch crops as potatoes, 
wheat, and paddy. Sann-hemp has been found to be the most 
efiicient and cheapest green manure available to the cultivator.” 


Goat-breeding has now been taken up on a large scale by 
Mr.A.E.Slater, of htah., D.P., with the help of 
a subsidy from the Imperial Council of Agricultural 
Eesearch. We are expecting great things from Mr. Slater. 


Qoat-breeding. 


In this number we have reprinted Dr.Coleman’s impressions 
Agriculture in of agriculture in Java because he has strikingly 
Java. brought out a point of view that is all but lost in 

this country. People generally either have the belief that agri- 
cultural research should make some startling discovery and prove 
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a big windfall to tbe state, or else that it is a hopeless, unnecessary 
expense. After reading his article we hope you will agree that 
there is a pressing need for accurate experimental work by both 
agricultural departments and individuals, and that you should do 
something about it. 

* » * * 

It is goods news to note that in the XJ.P. improved varieties 
improveraent 0^ sugarcane now occupy 48 per cent of the total 
inQrowing area under sugarcane. The achievement of the 
u.p. Sugarcane. Agricultural Department during the last few years 
in the domestication of Coimbatore sugarcanes in the U.P. is 
phenomenal. The Agricultural Department, in this one achieve- 
ment, has justified its policy and the expenditure of full and in* 
creased appropriations for continued and increased achievements. 

» * « » 

The cattle-breeding section of the U.P. Department of Agri- 
culture reports that the feeding of mineral salts has 
Mufer^i Salts. adopted as a farm routine, and has now been 

definitely proved to be beneficial. The mineral 
mixtures are cheap and the quantity required is very small, while 
the benefit is out of all proportion to the expenditure. We shall 
be pleased to furnish full details to our readers upon request. 

* * * * 

Marketing expenses nowadays form a considerable portion 
Salient Features food-grains, and it is along this line 

of the New that the most fruitful investigations can be made 
Economy”*'^* agricultural departments of this country. 

The farmer must get a greater share of the consum- 
er’s rupee than he has done in the past. This is a day of shrink- 
ing incomes, with expenditures out of line. 

_ Two things are called for: (1) more efficient methods of culti- 
vation; and (2) lower costs of marketing of produce. It is purely 
an economic problem, and, as such it cannot be hoped that the 
average agriculturist will be able to do much about it. There is 
a need for experts trained in agricultural economics to tackle 
these problems. These experts should be found with the agri- 
cultural and co-operative departments. How many agricultural 
economists are there in India? This is not a future problem; this 
is an urgent immediate problem that needs solution. 

“Our agriculture needs a science to make us intelligent and 
efficient in our processes of production; it needs a science to make 
ns intelligent and efficient in distributing our production and 
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adjusting it to the local demand for it.” This is the essential rela- 
tionship necessary between the natural and social sciences in 
agriculture.” 

In these terms Director W.C.Coffey, of the Minnesota Station, 
summed up the relationship of the natural sciences and the social 
sciences in agricultural education in the U.S.A. at the New 
Orleans meeting of the American Association for the Advancement 
of Science. 

Farming is a way of living, not a condition of mere existence. 
The problems of the farmer are those of the home and heart as 
well as the field. 


One of our readers has a home-lighting plant for disposal. 
Home- It is a style “H” 760-watt plant. The plant cost 

lighting Es. 750 to import, but he will bo glad to dispose of 

Plant. fQP 'Pljg pitint is suitable for direct light- 

ing or for use with accumulators, but the price given does not 
include accumulators. 

If you are interested, write to the Managing Editor, and he 
will put you in touch. 


A study to determine the constituents of milk that contri- 
Fiavour in bute to the flavour of dairy products has been in. 
Dairy augurated by Mr. L.M.Thurston, A series of trials 

Products. jjjjg carried out comparing the flavour of normal 
whole milk with those of standardized butter-milk obtained from 
the same batch of milk and with standardized skim-milk from the 
same original source. Stanflardization consisted in bringing the 
content of the butter-milk and skim-milk to that of normal milk. 
The skim-milk was standardized by adding cream containing fat 
which was washed 10 to 15 times by dilution and reseparation, and 
which should contain a minimum of fat-globule films. The 
butter-milk, already rich in fat-globule, was standardized by the 
addition of unwashed cream. There was a perceptible graduation 
in rich flavour for each of the three samples in every case, in 
the order of standardized skim- milk, normal whole milk, and 
standardized butter-milk. This is in confirmation of the theory 
that fat- globule films do give milk some oj its rich flavour . — 
Bulletin 244, November 1931, West Vihoinia UNtvBRsiTy, Mor- 
gantown. 
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Many “farmers” like ourselves take to “frozen.” desserts dur- 

Frozen Dessert Warm weatker. In the West the demand 

for summer?'^ * cities for frozen desserts has created and 

developed a large industry known as the ice-cream 
industry. As yet in India, the manufacture of ice-cream, water 
ices, and the like is being carried out on a very small scale. This 
year, however, we have noticed more than the usual number of 
hawkers in the local bazaar. The manufacture of ice-cream on 
commercial lines has good possibilities in India. 

Usually, when the “memsahib” orders ice-cream for dessert, 
the khansama has his own recipe. Sometimes these recipes are 
good, sometimes not so good. Many modifications in the way of 
recipes are possible as to constituents. 

In serving all very cold dishes, care must be taken not to 
interfere with the digestion of other foods. Chilling the mouth 
hinders the formation and activity of saliva, chilling the stomach 
retards gastric digestion. The latter effect can be avoided by 
eating ice-cold food very slowly, so that it is partially warmed 
before reaching the stomach. 

The following recipe for plain ice-cream has been found 
satisfactory:— 

I cup of white sugar; 

1 egg beaten; 

1 cup of milk (cow’s j; and 

1 cup of whipping cream (thick). 

Make a custard of the milk, egg, and sugar. Let cool. Whip 
the cream stiff, add to the cooled custard, add vanilla or other 
flavouring to taste. Set on ice and let freeze. No freezer is requir- 
ed for this recipe. This does not have to be stirred very often 
while freezing — about three times will be enough. Ice is necessary 
in order to make this dessert. 

[Editor’s Note;— The Dairy Dej)artment,_ Allahabad Agricultural Institute, will be 

pleased to furnisli further recipes and information to those of our readers who may be 
interested to write us.] 


In our next number our Agricultural Engineer will give us 
Soil Saving an article ou some phases of Sot7 .Sj’ostoK in India. 

Dams or The article will be illustrated. As in the case of 

the articles on “Septic Tanks” and “Sanitary Cow- 
sheds,” blue-prints with specifications will be available at Re. 1 
each from the Allahabad Famer office. 

If you have auy particular soil erosion problem, consult our 
Agricultural Engineer. 
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(1) “Septic Tanks” 

(2) “Sanitary Cow-sheds;” and 

(3) “Soil Saving Dams or Bunds.” 

* * « 

Duiing the past year our Engineering " 
Architect felted upon for building plans and 

Service. bungalows, servants’ quarters 

churches, cow-sheds, etc. This phase of s 
eermg Department has been taken advanta 
our readers who are not located so 
services readily. Let us help you with 

At the time of going to press on 
This Cow is Holstein-Zosi, is prodi 

Producing During the lactation i 

MiikToay. •^0,000 pounds of milk 

are not for sale, 
our readers who want to securi 
the Dairy Manager for particu 
are making. 


g Department has been 
1 estimates for 
, college buildings, 
service by the Engin- 
age of by a number of 
as to secure professional 
your building programmes. 
* * 
of our cows, a cross-bred 
ing 27 seers of milk a day. 
permd it will go well over 
Cows of this description 
They have to be bred. Those of 
few cross-breds should write to 
rs of the special proposition we 
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cuttings during the 


gives 


our 


5 uxAv. year, Tlie cut shown herewith _ 
readers some idea of the luxuriant stand. The approaching 
monsoon season is a good time to plant out napier roots. If you 
have not already ordered, do so now. Approximately 16 maunds 
of roots are required to the acre. L niaund of roots will give you 






a good start. During the rains the price is Rs. 3 per maund 
f.o.r. Allahabad. This is a special concession price to the readers 
of the Allahabad Farmer. Bend your order to the Managing 
Editor. 

^ ^ iff 

There is little doubt but that the system of primary and 
secondary education in India tends to wean the hoys 
Vocational away from the village, and to give them a very 

Training impractical training for life work. The system, as 

Schools. such, has largely served its useful purposes, and is 

now badly in need of thorough remodelling. 

The fundamental purpose of primary and secondary education 
should not be to produce servants for employment in the govern- 
ment services (because there are few vacancies nowadays).- The 
'primary need oj such education should he to jit hoys and girls to 

more adequately take their place in village life. 

Should village hoys be allowed to go to a high school? In many 
quarters the idea prevails that education is for everyone, and that 
anyone has the right to go on to high school, college, and university. 
It is this mistaken idea that has largely contributed to the present 
morass in which ?*higher education” finds itself to-day. Higher 
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education should only be for the few who have unmistakably 
shown that they possess ability that it will be of value to the state 
to cultivate and develop. 

There is a need to-day to cut out a great many of the non- 
essentials from primary and secondary education, and to incorporate 
real essentials. Those essentials are to be found along the lines 
of vocational training. In many schools certain phases of vocation- 
al training are being stressed as extra-currieula activities, and in 
many cases these extra-curricula studies place an undue burden 
on the village boy and girl. 

The opportunities for vocational training in village schools 
will vary from centre to centre because of varying needs. Wo are 
pleased, however, to see the stress and emphasis being laid upon 
such activities as: blacksraithing, tanning and shoe-making, dyeing 
and printing, road-making, agriculture, and dairying. 

During the past decade in India the cousciousness of the 
village has grown, and some of the drift away from the village of 
the previous century has been checked. Numerous agencies are 
now engaged in what is called “Rural Reconstruction.” We should 
now, more than ever, concentrate our thoughts on what can be 
done for the village to ameliorate conditions and make life more 
worth living in the village. 



THE RECLAMATION OF ALKALI (USAR) LANDS 


B.M.Ptjgh, B.Sc. (Cai.ii'.) 

There are large areas of land in every continent which are not 
at all suitable for cultivation due to an accumulation of certain salts 
on the suiface of the soil. India, like many other countries of the 
world, has lands which are called “usar ” or unproductive. The 
farmer in India knows that such spots of land do not even let 
grasses grow over them. They are in many places absolutely 
devoid of all vegetation. Such lands have been a cause for anxious 
thought to many farmers in this country. The agricultural 
departments have made several investigations with the idea of 
reclaiming these lands, and some of the investigations have led us 
to understand the problem at least, and to adopt certain methods 
which help us to control them. On the other hand, there has also 
been an increase in the appearance of alkali in certain places which 
but a tew years ago never had any. 

. ® the idea of helping the farmer to under- 

stand the problem that the following few lines are written. 





Soil alkalinity is not alkalinity in a chemical sense oi the term. 
Alkali, in chemistry, is a hydroxide. But alkalinity, in sou 
management or soil science, is a term used for the iDcrustations ot 
certain salts, like chlorides, sulphates, and carbonates, or their 
combinations, or their presence in the soil in such quantities as is 
suiSoient to injure or inhibit the growth of plants. 

' These incrustations of alkali take place as a rule in semi-arid 
places. It occurs practically everywhere that irrigation is neces- 
sary. Thus it is a serious problem in the Punjab, Eajputana, and 
Sind and in many parts of the United Provinces where the amount 
of rainfall is low. 

It however, may be caused through ordinary rock disinteg- 
ration ' and decomposition under conditions of aridity. That is, 
a rock may give rise to alkali salts if the alkali that is thus 
formed does not seep down into the soil; that is, soil that has 
been formed by the decomposition of rocks may contain soluble 
salts, and these salts in humid regions would be washed or leached 
down into the lower levels, while in arid regions these saUs wil 
accumulate. But much of the alkali soil in many parts of India is 
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and SO the plants are deprived of the moisture necessary for their 
existence. In such eases therefore it is necessary that the plants 
be supplied with plenty of moisture around their roots so that the 
strength of the solution is decreased. Black alkali is also more 
injurious because, unlike the other alkalies, it has a deflocoulating 
effect; that is, it breaks up the combination of soil particles into 
smaller particles. This has a tendency to make the soil which 
contains black alkali impervious to water, which again makes 
the soil waterlogged; that is, the soil becomes puddled; hence 
unfit for cultivation. This deflocoulating effect also retards the 
flow of water, and the soil moisture is therefore not readily avail- 
able to the plants. It has been claimed that water would percolate 
through “usar” soils only 1-lOth to 1-lOOth as fast as through a 
good soil. 

The problem of removing or of controlling alkali is a very 
pressing one in this country. In the next few lines we shall 
suggest some of the methods that have been tried out with some 
degree of success either in this country or in other countries like 
the United States of America. 

Perhaps the cheapest method of managing alkali lands is by 
flooding and draining where plenty of water is available. “Bunds” 
or low levees are made on the land, and the “kiaris” thus made are 
flooded with water to a depth of about two or three feet and 
under-drainage is provided for. Draining is, of course, more 
difficult in the ease of impervious soils, which are generally caused 
by the presence of the black alkali. If tile-drains are to be used, 
the soil should first be treated with gypsum as this facilitates 
drainage by making the structure of the soil less compact. 
In any case, care should be taken that the water will pass away 
altogether; otherwise, if the water rises again, it may bring a 
greater accumulation of salts on the surface. Alkali may also be 
removed by scraping off about three to four inches of the top soil, 
which always has a higher concentration of these salts than soils 
at lower levels, and throwing it away altogether. Or, wherever 
plenty of water is easily available, the alkali may be removed by 
flushing. This latter method is recommended wherever the slope 
of the land is just right for such a procedure. 

The alkali may also be controlled by chemical means, although 
these methods are not recommended for large-scale farming as 
they are more expensive. For instance, the addition of gypsum 
to a soil containing black alkali ^^would convert sodium carbonate 
to a less injurious salt — the sodium sulphate. The cost of gypsum, 
however, is prohibitive for adopting such a procedure. Besides, 
gypsum is not very aoluble in water; hence the change is very 
glow, ■ ■■ ■ 
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Tie sodium csstouate ma, act 

sodium sulpiiate by tbe addition o su p , . q^y^qj. 

In small tracts these methods have been ine^ ^ould not 
countries and found successful, f^.^er since they 

ordinarily recommend themselves to oui Indian 

are very expensive. this country. And 

, “Usar” lands, however, are probably^ due to 

this is probably due to two , treater facilities for 

over-irrigation. This is encourag d by l^^^jg^tion. Before 

irrigating the crops rninMl which falls in semi-and 

the land is irrigated the ‘ ^om' or Eve feet. But, 

regions penetrates only o canals, farmers are prone 

with the supply of irrigation ^ ’has resulted in the 

to use the maximum amoun During the dry, hot 

rise of what is calle ^l' feet through capillary action or 

summer the water rises years the moisture 

by adhesion or cohesion. j ^ inches of soil, 

which evaporated came from and carries along with it 

now it comes through where it is left when eva- 

soluble salts to the surface of , concentration of 

poration takes place. iac^oase in the amount of 

salts on the soil surface, ^ Egypt, 

alkali. This is taking place reason for the increase of 

and even in E. ance and ^l^creasHn cultivation. 

“usar” spots is probably a decreas u^sar” lands. 

In order therefore to P^.®^ ^ secondly, those lauds where 

overdrrigation should be avoided ^ he 

{erfaLwCm^ar^^ 

^^"’'It'ch crops as 

may be grown in lands ^here citrus trees have 

of its deep root-system, ° , ^l^ich contain as high as 

failed. Eice may be F^^il^tes the alkali solution. Where 

2 percent of alkali because (Acacia), “doob” (Cynodon 

■ these have failed, such plants ^ umandar” iCalotropis 

dactylon), certain salt grasses, or akU, 

gigantea) may be grown. 
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DENMARK SEEN BY A FARMER FROM BURMA 

Bratton C. Case 

SuperintewIent^ Pyinmana Agricultural School, Burma 

When a farmer goes abroad, he finds much of interest in every 
country because, 'wherever he goes, he finds farmers. However, 
one of the most interesting countries I visited during my recent 
travels was Denmark. 

It has a larger per cent of its population engaged in agricul- 
ture than almost any other country in Europe, and the rural 
farming people are among the best educated, and among the most 
intelligent, in following scientific practices in their work, of any 
farmers in the world. Although it is a very small country, with an 
area not much larger than some of our districts in Burma, and a 
population of only about three and a half millions, or one-fourth of 
ours, still the farmers are among the most prosperous in the whole 
world. There are almost no poor people, and also very few ex- 
tremely rich, in the country. It was therefore of interest to a 
farmer from Burma to note some of the influences making for its 
prosperity. 

One of the institutions which has contributed in a very 
large measure to the advancement of the country people has 
been the “volkskole,” or people’s school. After the young people 
have left the elementary village schools and gone to work on the 
farms and gained a few years experience they come back to these 
continuation schools for part of a year. The boys come for five 
months in the winter, when work on the farm is slack, and the 
girls for three months during the summer, when they are less 
needed in the home. 

This type of education was started in Denmark by religious 
leaders such as G-rundtvig and Ludvig Schroder, who sought to 
combine the impulse of religion with the appreciation of culture 
and the achievement of science. The movement was started by 
these men about seventy years ago, and has now become a part of 
the country life everywhere. 

These people’s schools are primarily for giving inspiration 
rather than for teaching information — which is rather different from 
our conception of a school. There are no examinations and no 
certificates of graduation. Ordinarily the young people come for 
only one term. In a number of places there are people’s high 
schools, where they may continue for one or more years longer, 
three years being the maximum. 

The plan of creating in these students this inspiration seems 
to be by selecting for teachers men of inspiring personality who 
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are thrilled with the values in the country life, and who have a 
love for country people. The chief matters taught are religion, 
history, literature, music, and gymnastics, with the purpose of 
developing the spirit, mind, and body. The lives of great men in 
history receive special attention. The students are led to appreci- 
ate inspiring men and things in the past and present. 

On Sundays, after attending the village church service in the 
morning, the farmers come to these people’s schools for the after- 
noon and listen to talks given by the teachers, sing songs together, 
and discuss the topics brought up in the talks. Many of these 
farmers, when young, had studied in these schools, and in this 
manner they continue their interest in them, and continue to look 
to them for inspiration. 

From the new view-point received in these schools many of 
the young people are led to go on to the agricultural schools so 
as to learn how. to create that better country life which they have 
come to desire. 

The common agricultural schools take the young men who 
have had several years’ experience on farms and give them a five- 
months’ course during the winter on soils, growing of the crops 
common in the neighbourhood, and feeding and care of animals. 
During the winter course there is very little practical work out- 
side on the land, the lectures being illustrated by class-room 
demonstrations. For those who can continue longer certain schools 
have a summer course in addition, making a total of nine months 
for the school year. In the summer there is more demonstration 
and practice work outside. All these schools usually have small 
farms connected with them for demonstration purposes. 

A.t many of these agricultural schools there is another course 
in dairying in addition, which continues for eight months. Dairy- 
inc' is the most important industry in the country, and careful 
attention is given in these schools to proper feeding and breeding 
of cattle and the production of butter and cheese. In the summer- 
time, when the teachers in these agricultural schools are not engag- 
ed in school work, they are used to visit the farmers^ and give 
them instruction in improved practices and inspiration for a better 
country life. 

A notable feature about agriculture in Denmark is that the 
farmer <^ives his chief attention to raising beets, turnips, potatoes, 
and grass as fodder crops, and buys a large part of his gram feed 
from across the ocean, and then makes his money by feeding both 
to his animals and selling the animal products. The manure he 
puts back on the land, and keeps it very fertile. The animal 
products he sells in the form of butter, cheese, b.icon, aud ham at 
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a good price all over the world, aad makes a good profit for himself 
in the process. 

The land is rather level, and, on the whole, very fertile, although 
part of it has been reclaimed from below sea-level by pumping 
out the water from behind bunds. However, every inch is careful- 
ly cultivated. Very few fences aad hedges are seen, and no brush 
and weeds clutter up the landscape. Where land is not suitable 
for cultivation, trees are planted. A farmer keeps as many cows 
as he can feed, which is usually not less than a dozen. These are 
staked out with short lengths of rope on the grass crops he grows 
and are moved several times a day. Cattle do not go roaming 
around destroying the fields of neighbours, as in Burma, and the 
farmers, instead of standing around watching cattle, are at work 
growing something for them to eat. The root-crops are mainly 
fed in the winter, when grass is not obtainable. 

The homes of the farmers are as comfortable and clean as a 
newly-washed dish. Each house has beside it a vegetable garden 
kept clean of weeds and filled with food for the family, and beside 
it are a few fruit trees. Everything inside and outside the 
farmer’s house is always kept as trim and tidy as if just fixed 
up for a party. Doors are left unlocked, and tools stand in open 
sheds where anybody could take them away. But they told me 
nothing is ever lost. Prosperous farmers don’t steal, and farmers 
who don’t steal and work hard become prosperous. 

At the head of the agricultural education system of the 
country is the Royal Agricultural College at Copenhagen. Here 
are trained the teachers for the agricultural schools and the 
scientific experts to man the experiment stations over the country. 
It is quite distinct from the University of Copenhagen. Near the 
agricultural college are two experiment stations, and others are 
located in different parts of the country on which work is con- 
ducted in crop improvement, diseases and pests, animal breeding 
and feeding. They are doing some high-quality work, and the 
farmers take much interest in the results of these experiments. 
These scientific experts, however, do not draw salaries much more 
than what is earned by a good farmer, and their style of living is 
much the same. The scientific leaders and the farmers are of one 
class, both socially, in wealth, and in intelligence. They understand 
each other, and the farmers’ needs help to keep the feet of the 
scientific men down on the ground. The leaders live for the rural 
people, and the rural people respect and appreciate their leaders. 

One of the very outstanding achievements of the farmers of 
Denmark is the development of co-operative marketing. The fanner 
concentrates his attention on producing a good product, then 
depends on his co-operative orgauizition to sell it for him. 
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Standards are set for different grades of quality, and what he pro- 
duces is strictly judged by tlie organization, placed in one of these 
grades,, and the farmer gets the current price of that grade. 
Naturally, the farmer works hard to get a high-grade product. If 
he produces milk, he works hard to make it as high in cream 
content as possible. Then he places it beside the road in front of 
his' house. The truck of the co-operative organization comes and 
hauls it away, tests it for cream content, makes it into butter, and 
brings the skim-milk back to his door to feed to his animals at 
home. At the end of each week he receives a cheque for the 
amount due him on his milk. 

All the farmers belong to the co-operative organization, which 
is mamaged by the farmers themselves through their elected repre- 
sentatives. Because all the farm products are marketed through 
a single large organization the . price of butter and cheese from 
Denmark sets the price for most of Europe. All this wonderful 
co-operative organization has grown up by the efforts of the people 
to help one another, and not by the government having to create it 
and push the people into it. The government has only to co-operate 
to make the machinery run smoothly. The farmers form the 
strongest party in the politics of the country, and they run the 
government too and see that the farmers get what they need, 

- The general impression one gets from Denmark is that the. 
rural people are wonderfully advanced. They love their country 
and work loyally together to help one another, and their purpose 
is to share the highest privileges with the most backward man. 
The education system for the rural communities is closely tied up 
with the needs of the farmers. The educators love the rural peo- 
ple, and the rural people look to their schools and educators with 
confidence and pride. 

The .spirit of co-operation and good-will everywhere, and 
everyone working for the good of all, seemed to be the secret 
which made that little agricultural country one of the great count- 
ries of the world. This secret well learned must make any 
country great. 


A NOTE ON THE NOMENCLATUSE OF INDIAN CITRUS FRUITS 

W.B.Haybs, M.Sc. 

In no other group of Indian fruits is there so much confusion 
in nomenclature — vernacular, English, and botanical — as among 
the citrus fruits. It is a subject worthy of the attention of some- 
one who can give it the continued and zealous study of Bonavia, 
but with a better knowledge of botany, and acquainted with 
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modern citrus classifications. Bonavia, a member of the medical 
service, published his classic work in 1888, and it is remarkable 
that since that time there has been no publication covering this 

field. 

It is not the purpose of the present paper to attack this most 
complicated problem, but to deal with one or two of the common, 
and more easily-classified species, about which there seems to be 
some confusion. 

It seems strange that there should be confusion concerning 
the kagzi nimhu, which is found in many parts of India, and 
which in most cases answers very closely to the descriptions, in 
the most nearly standard classifications, of the true lime. The 
tree, leaves, fiowers, and in most cases at least the fruits, corres- 
pond closely. If it is true that in the Bombay Presidency there are 
varieties with elongated fruits, this alone cannot justify calling 
this fruit a lemon. Yet this is done in a number of the publica- 
tions of the Bombay Department of Agriculture. In bulletin 
158 of 1929 Cheema and Dani speak of it as the hagzi lemon, and 
compare it with the Eureka and Lisbon lemons, as if it were of 
the same species. Paraujpye, however, in bulletin 95 of 1919 
(revised 1927) calls it a sour lime. In this he is in agreement 
with the sixth edition of Eirminger’s “Manual of Gardening.” 

All of these writers agree in classifying the hagzi as Citrus 
medica, variety aoida. Bonavia, however, saw the difficulty involved 
in making one species include such diverse forms as the citron, lemon, 
and lime, and followed Koxburgh in calling it C. acida. Modern 
American usage is unanimous in removing the lime from C. medica. 
It is generally classified as: C.aurautifolia Swingle. There seems 
to be little advantage in forming a large and complicated species, 
although this may be theoretically justifiable as indicating a closer 
relationship between the lime, lemon, and citron than between these 
and the other citrus fruits. 

Another possible reference to the lime is found in W.E.Brown’s 
reports of citrus stock trials. In one of these he writes of the 
as a small sour lime; but, as he identifies with the 

rough lemon in a later report, this does not mean very much. 
He also mentions a large sour lime, called hhatta. This illustrates 
the need of working out a recogniEed system of nomenclature 
for Indian citrus. 

_ The santara group of oranges has also caused some confusion, 
mainly because of a tendency to consider it a sweet orange, 
C. sinensis, Osbeok (C. aurantium). Bonavia saw the desirability of 
separating these two types, and identified the santaras with 
C.aurantium sinensis of Kumphius, which has since been identified 
with C.nobilis. However, he was undoubtedly wrong in including 
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in the santara group the kumquat, which is now considered by some 
botanists to form a separate genus. Loureiro thought that 
C. aurantium sinensis of Rumphius approached C. nobiiis, but did 
not coincide with it. 

It seems queer that later writers in India should classify the 
santara with the mosambi and other sweet oranges, but this is 
done by Paranjpye in Bombay bulletin 95, by Cheema and Bhat 
in Bombay bulletin 155 of 1928, and by Burns in Pirminger’s 
Manual. Barakzai, in another Bombay bulletin in 1918, had called 
the mosasnbi a sweet lime. In Assam bulletin 2 of 1928 S.K.Mitra 
places the oranges of the Khasia and Jaintia Hills, which 
are santaras^ in the mandarin group. In this he would seem to 
be correct. There can be no doubt but that the santaras more 
closely resembles the mandarins than the sweet oranges. Foliage, 
flowers, and fruit all differ from the mandarins and tangerines no' 
more than these differ among themselves. If Swingle is to be 
followed in dividing C. nobilis into a number of botanical yarieties, 
the typical loose-skinned orange of India might well be called 
C. nobilis, variety santara. 


HOW TO RAISE POULTRY FOR PROFIT 

Cavas Jusa walla 

Every year we hear of so many new poultry farms springing 
up to fade away like mushrooms in a very short time. The defect 
generally lies with the man at the helm. 

It is generally believed that in starting a poultry farm pre- 
vious experience and knowledge of the branch are not essential, 
and that anyone can raise poultry and run a farm. To help them in 
their belief incubator manufacturers advertise that no previous 
knowledge is necessary, and that it is very simple to run a machine. 
It is all well as far as the machine and the hatching part are con- 
cerned; the real trouble starts when the chickens are out. 

Reading books will help; but book knowledge, coupled with 
practical experience of hatching, raising, rearing, and doctoring, is 
quite necessary. Past experience, of whatever kind it may be, 
will stand you in good stead now when troubles are so many; for 
with poultry there is bound to be trouble — the more birds the more 
trouble. A “greenhorn” at this stage finds himself lost ; chicks die 
by the dozen for no apparent cause. Enthusiasm and interest 
change places with disgust and desolation; soon there are hatred 
and closed doors. Here the cause might have been gapes, ticks, 
lock of ventilation and space, and perhaps overkindness in feeding. 
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If this is his first experience, he will do better next time, but at 
wnat cost? Wouldn’t it have been better had the start been made 
Wi 1 just a few fowls in the back-yard, or if he had taken practical 
laming in jDoultry for a few months? Another very bad and 
could-not-be-helped habit of the novice is to rush in for different 
leec s, it IS very difficult if not impossible for an unexperienced 
j ° ^^0 /liffsrent breeds. ‘‘Could not be helped.” I 
birds are very fascinating; what your friend has, 

01 w iat you have seen at the show, you want. It is natural; but 

a very big price, that it is 
^ 1 - ®®^soned” poultryman would never do that; he has 
passed ail this, and now knows that it is best and most paying to 

^herc is so much to be learnt in 
»«r. always possible to know all before starting 

®IeJ^entary knowledge is quite essential. Here 
we will start with the new-born chick. 

for 48 chicken is out it does not require any sort of food 

11 been providing 

t biAT The yolkin the egg is the embryo’s W 

before enm^^ ceding on it during the incubation period, and 
part of it it has taken in the remaining 

chiVI- f stage, you overtax the system of the 

chick and establish a cause for complaint. If, however, you must 

p rman^anate of potash and fine grit, are only permissible. 

in tbo pieal should he of pin head oatmeal; it is a bit costly 

onTr es^ning hut the best. Feed very sparingly, not allowin® 

the^chS -n to feed jus^t the amount 

oatmeal forTL readily and at short intervals. Continue 

wheat iowV^ 1 ?'®^ during the second week and after ground 
be jvei! ’ ^ “^^il‘’t«»bran,hard-boiledeggs, and greens may 

suceel3?ullv^'"?f iniportant part in raising chickens 

tSea small box, with 

them h'lvp nlont ^ warmth, disease will soon set in. Let 

I'l ' • P y cl space, and they will manage the rest. la^iif!!"**^ 
Deccan m wmter, artillcinl warmth is i,eccssa?j jast for thc-toi^ 

&ste-m„tr.r‘: “? at all for eapensik brooders and 

over 15 in iiomho^ artificial warmth when the brood is 

S u,,?or a wti: ,? ii° «oep«onally cold and the 

cMckpnq qrp 1 ^ little wool is placed as litter. The 

nitrh^ fb» ^ For a fort- 

prefer heiUm^V^P^^^^i on you wili see that they 

LrPAP® companions. When they 

hnni!. It ^ot bend their breasT 

fhem wry-tail I allow my birds to roost on perches 
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»P»»e are quite 

washed with phenyle! aud 

^ With roosting, tick-proof perches come into play No matter 

t u/ed“fhe:“» r '‘d?“ ‘“P*- ««k.pf„„iper!heru.“:i 

sucks’t'L^v'!!.! rf ai-e roosting; it 

and give the fowl a‘feTCTc’alled UoTfeTr'"’ TiT P,°.‘““T’ 
Mood, the tick svyells and drops down aud by mornlno^is 'sffe^tn 

hatosTthTllfe^p^lVn?’^^^ 

t‘2£i" “ ktw^ 

at the tick just crawls; it does not hop like the flea o- flv like 

prtLiHl"^ »; St^ w*te“t-Ei„»:s^;-r 

ord‘er ”•'^3'' wotld b?to‘ 

'“■ Hh oi™ e“op *f the*'“rofto 

7a”rJ i 

in .r7nrto .lit “^h 

kerosene oil or returns. Even if the ca^e i<! full r,f f ■ i witn 
can come to the birds as long as they at’e on the perch/’ 

Now that the flock is growing satisfactorily and the noultrv 
man is conyinced of the necessity of tick-proof perches, we mult 
raise the birds in such a way as to get something out of them for 
om tiouble and labour. Ppr this the egg basket must be full- 
whmh, in turn, depends on proper and scientific feeding. In our 
next ai tide we will see how proper feeding and balancinc^ of the 
ration help to raise poultry for profit. “ 
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TURKISH AGRICULTURE 

Raymond F. White, Aoriooltural Dieeotor 
Intebnational College, Izmir, Turkey 

Tne area of Turkey is approximately 762,736 square kilo- 
metres. Anatolia, or Asia Minor, has an area of 500,000 square 
kilometres. The area of Turkey is six times that of Greece, and 
its population is 13| million— 18 per square kilometre. The 
reason for this sparse population is that the country has been a 
battle-field for hundreds of years. The first regular census was 
taken in 1927. 

Approximately 85 per cent of the population of Turkey depend 
upon agriculture for their income. There are three classes of farm- 
ers in Turkey; (1) those who work their own land; (2) partners, 
one of which owns the land, the other doing the work and sharing 
the income; and (3) those who work rented land. The majority be- 
long to the first class. Land-holdings in general are small, 
30 donum (7 1 acres) being the average. Usually the various members 
of the farmer’s family work with him in the field so that outside 
hired help is not needed. Generally there is grazing land near 
the village, and all of the cattle are herded together by a respons- 
ible youth. 

In the vilayets of Istanbul, Ankara, Bursa, and Izmir there 
are some large farms — 2,000 to 20,000 hectares — but in most 
eases only a small part of such extensive holdings is under culti- 
vation. 

There is a wide variety of agricultural products due to 
climate differences of the different areas. In the coastal regions 
oranges, olives, nuts, figs, and raisins are produced. Tobacco is 
the most important exported product, amounting to 40 to 60 
million kilos annually. The annual production of olive oil amounts 
to 20,000 tons. Among the cereal crops wheat takes first place, 
followed by barley, corn, rye, oats, and rice. Other food-crops, 
such as beans, peas, horsebeans (bakla), and lentils, are produced 
in large quantities. Potato and onion culture is increasing. 

Cotton is another important product which has been grown 
for many years in Turkey. There are no large textile factories 
here; therefore most of the cotton crop is exported. Turkey is 
justly famous for its raisins, the annual production amounting to 
40 to 50 million kilos. Raisins constitute one of the most import- 
ant exports of the Izmir (Smyrna) vilayet. Aydin may be con- 
sidered the centre of the fig-producing district, but figs are 
brought to Izmir for export, 


AG&ICUIiTUfiAL IMPBESSlON OF JAVA gQ 

vario““'’prts“?f Turtei “ 

generally empirye^ The It of tractor 

farmers Vn hnwf / '^u is encouraging the big 

the tractors tLy wish'to 

looed PO’fl^y-keepiug, as a specialized industry, is undeve- 

arde?„iSy’ t enthusiast; amatomrs 

natinnfil P/>/u 1 industry on a commercial basis A 

yarda even ’ ZtrZr 7°'"'- ‘“P ^“"'‘'5' 
methods in their ha^litg of thVaoo°k.“ ‘‘’ 

With Mustafa Eemal Pasha, the president of Tnr 1 .Atr Jnf 


AGRICULTURAL IMPRESSION OF JAVA* 

Dr. Leslie C. Coleman, M.A., Ph.D. 

^^reotor of Agriculture in Mysore 

ihe one thing that impresses me most strongly in a studv of 

Sops I T"" ^^P^^i-^ents for the improvement of 

1 ®aantry has been singularly blessed by nature as 
legards both soil and climate. The soil is on the average very 
much richer than that of Mysore, while the climate in most of the 
island exhibits such plentiful and good distribution of rainfall that 
crops apparently rarely fail. There are exceptions, however and 

easS^portiorojThetk^’P” in the 

di.ioritZ’;L\\7eSerceTs^ 

towards improvement. This is, however, very fir from thrcase 
The government department of agriculture has an expensive 
organization for experimental work, and this is very fargely 
supplemented by experiment stations for many important cfons 
which are supported by p rivate enterprise. ThesI prirale IirgS 

*Journal of the Mysore Agricultural Experimental Union, Volume XII, No. 17““ 
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ations spend altogether the equivalent of about Es. 30 lakhs a year 
upon the maintenance of experiment stations for rubber, tea, coffee, 
coconuts, cinchona, and sugarcane. The private agricultural 
organizations in Java therefore spend more on agricultural 
improvement than the Government of Madras on all of its 
agricultural operations. They spend nearly three times as much 
as is spent on agriculture in Mysore. As far as I am aware, there 
is no doubt in the minds of the agriculturists who put up this large 
amount of money each year that they are getting a very good 
return for their investment. So sure are they of this that they are 
now beginning to restrict the supply of information which is 
obtained from their experimental work to the people who put up 
the money for this work. 

What are the results? One result has been the production of 
a new variety of sugarcane which has increased the yield per acre 
of sugar by between 20 and 30 per cent. This cane, within five 
years, has replaced almost entirely all other varieties previously 
grown on the sugarcane-fields of Java. It is estimated that during 
the present year 98 per cent of all the sugarcane in Java belongs 
to this one variety — a variety which ten years ago did not exist. 

What has been done for sugarcane is being done perhaps to a 
lesser, but still to a very appreciable, degree for coffee, tea, rubber, 
and coconuts. All of these crops are, through the introduction of 
new varieties and better systems of cultivation and manuring, 
showing steady increases in production. 

What is the lesson to us? Our natural conditions are 
undoubtedly not so favourable as those generally existing in Java. 
If then we are hot to remain in a hopelessly backward condition, or 
if we are to see our economic condition improve rather than deter- 
iorate, it must be by more intensive efforts towards agricultural 
betterment. A greater insistence on accurate experimental work 
on all lines both by the agricultural department and private indivi- 
duals seems necessary if Mysore is to gain and keep its proper 
placeas an enlightened and prosperous people. 


SAN JOSE SCALE IN KASHMIR. 

S.Q, Yachoo 

The Kashmir department of agriculture has many govern- 
ment orchai’ds under its control which are paying concerns, as well 
as having educational value for the rural population of Kashmir. 
The department of horticulture is in charge of orchards, and gives 
free instruction to anyone who applies to the Director of Agri- 
culture. Assistants go to the spot, and after an inspection give 
instruction, and then keep in touch with the applicant. There 
are a good many nurseries all over the valley, and new nurseries 
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are being started. There is every year some free distribution 
of plants from the nurseries. Peasants get plants free of cost on 
presenting “intikhab,” that is, showing that they own land. There 
are some defects with plant distribution, but I am sure they will 
be remedied in the long run with the help of the agricultural 
staff. The reputation of this country is marred by the introduc- 
tion of San Jose Scale, a scale technically called Aspediotns per- 
niseosus. Originally the insect was imported into San Jose valley, 
California, from China, and thence it was imported to the different 
parts of the world by nursery stook. 

The insect has sucking mouth parts, and sucks the juices of 
the plant and injects toxic material which kills the plants in 
course of time. The insect covers all the parts of the host plant. 
The land under orchards is turning into a wilderness. The nurs- 
eries get easily infected by this insect. It is from these nurs- 
eries that the disease may go from bad to worse. (I must say 
that the department of agriculture is taking good care of its 
nurseries.) I have toured the whole valley, and I can say the 
valley orchards are suffering greatly from this pest. French apples 
have become extinct in the village orchards. 

The insect passes the winter in the larval condition on the 
bark of the host plant. The mature scale is small, greyish in 
colour, and circular in shape. The female scale has a nipple in the 
centre, and the male is a bit elongated and has a nipple to one 
side. The insect lies under the scale, and is yellow in colour. In 
the early stages the insect has three pairs of legs, two antennae, 
and sucking mouth part, and in the later stage the legs deteriorate 
and the insect becomes a mere reproductive machine. In the 
spring, when the temperature rises, the males, which are winged, 
hatch out and fertilize the females. The females produce nymphs 
which crawl about and can be seen by the trained eye. The nymphs 
are small, and yellow in colour. The nymph is very active and 
pushes its mouth parts into the bark and feeds on the sap of the 
host plant, and then makes a sort of waxy cover over itself. The 
progeny from one parent has been estimated at 1,608,04:0,240. It 
can be easily figured out just why this scale is one of the most 
serious pests of the world. This insect is found on ornamental, 
fruit, and forest trees. 

The entomological staff is fighting this pest by spraying with 
lime sulphur and a stock solution prescribed by the Imperial 
Entomologist. If everyone who owns orchards will spend his time 
and energy to fight this pest, maybe it will be eradicated. We 
would not expect milk from a cow if we do not feed it. To keep 
an orchard is easy, but to look after it is the real problem. 

[Editoe’s Note— Mr. Vaohoo is ia charge of marketing farm crops at the Allahabad 
Agricultural Institute. He was lately employed by _ the Department of Agriculture, 
Kashmir, in fighting the San Jose Scale.' San Jose Scale is present in Indian hill orchards]. 
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THE MAHUFAGTURE OF INDIAN SWEETS 

N.EJosbi, I.D.D. 

White Rasgulla, or Chatncham 

Take 10 lbs, of milk. This milk should not be too rich in 
fat. It could be standardized to 3 per cent fat. The milk 
should now be put on the fire and allowed to boil. As soon as 
it has reached the boiling stage, it can be taken off. Either 
add 4 to 8 ozs. of old whey, or take about 1 to 2 ozs. of clean alum 
powder and mix it with the milk. The addition of whey or alum 
facilitates in precipitating the milk solids. Allow this coagulum 
to settle. When the whey looks cleai-, and is still lukewarm, 
remove it through a muslin cloth. Tie the coagulum in the cloth 
and allow the remaining whey to trickle down, bat do not apply 
any pressure. 

Preparation oj Syrup . — For the above quantity of milk take 
about 2 to 2| lbs. of sugar. Add to this about |lb. of water and 
put it on the fire. Then take in a clean vessel jib. of water and 
add to this 2 ozs. of milk. When the syrup begins to boil, add 
about |rd of the mixture of water and milk. This will facilitate 
in bringing to the top the dirtffrom the sugar. Remove this dirt 
with a spoon. Repeat this process till all the dirt is removed. 

Then remove the syrup from the fire. 

Kneading of Goagulum . — Take the coagulum from the cloth 
and spread it on a tray. Break all the lumps, and knead it thorough- 
ly into a fine mash. Then weigh the coagulum and add to 
this about 1 oz. of wheat flour (maida) per pound of coagulum, and 
knead it thoroughly again. Then take about 1 oz. of this and roll 
it into a small ball. In the centre of the ball a small quantity 
of finely-cut pistachio nuts or almond pieces may be put.) 

Then see if the syrup is ready; that is, it should be light, and c 
not thick enough to give out any threads when you feel it with s- 
your index-finger and thumb. If it is thick, add a little water, 

Put the syrup on a slow fire. When the syrup begins boiling, 
put the coagulum ball into it. If the ball does not break, put 
the rest of the balls into the syrup; in case the ball breaks 
as soon as it is put into the syrup, add i oz. to 1 oz. of flour again 
to the coagulum, and knead and roll it into balls. Allow these 
balls to boil in the syrup, taking care that the syrnp does not 
thicken,, which can be prevented % adding a little water. The 
boiling process may be continued till all the balls begin to sink 
in the syrup^ Then remove it from the Are and allow it to cool 
down. The rasgullas are then ready for use. 
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Hal wra from Papaya Fruit 

In our last issue we wrote a short note about the papaya 
fruit. Now we propose to give a receipe of an Indian preparation 
from papaya fruit: — 

Take two full-sized ripe papayas. Remove the seeds and 
peel the fruit. Rub it for a short time, put it through a gaup 
sieve, and strain the juice. Mix 4 ozs. of hhoya thoroughly in 
this juice. Take 2 tablespoonfulls of ghee in a frying-pan 
and put it on a slow fire. Put your papaya and khoya mixed in the 
I pan and fry it till it gets slightly brownish. Then take 1 ib. 

of sugar and make some syrup. The consistency of the syrnp 
f' - should be such that, if you put a little on the thumb, press it 

i with the forefinger, and then release it, it will give one string 

only. Then put your mixture of papaya juice and khoya in this 
syrup and place it on a slow fire. Stir it occasionally with a paddle 
so that it may not stick to the bottom and burn. When it is suffic- 
iently thick, remove it from the fire, transfer it to a plate, and 
allow it to cool down. Cut into small cakes and serve it. It is 
a delicious dessert. 

[Editor’s Note. — This is the second article of the series by Mr. Joshi on the 
Manufacture of Indian Sweets.] 


CREAM SEPARATION 


Dairy Dbpartmbnt, A.A.I., Allahabad 



Cream is not a definite specific substance. It is a portion of 
milk in whch the milk-fat is concentrated. Cream may contain 
a variable amount of fat, the percentage ranging from 10 to 80 
In commercial practice it is decidedly more economical 
to ship thick or “rich” cream than thin or “poor” cream. A not- 
able ease is that of the large co-operative organization — ^“The Land 
o’Lakes Creameries, Inc.” — who ship sweet frozen cream testing 
80 per cent fat from the mid-west to the New York market, that 
is, half-way across the American continent. 

The thickness or thinness of the cream depends largely upon the 
manner of separation. For those who are not in a position to employ 
mechanical means of separation it may be profitable for us to 
discuss the older, though less efficient, nrethods of separation, as 
well as the mechanical method. 

Whenever milk is allowed to stand, cream is bound to rise, 
provided that the milk has not been adulterated with too much 
water by the local gwalla. Cream rises because of the difference 
in specific gravity between the fat aiid the soUds-not-fat and the 
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milk serum. This is called gravity oreamiug. From olden times 
it has been practised the world over by dairymen in the practice 
of the “shallow-pan” and later the “deep-pan,” with some vari- 
ations. 

Where small quantities of milk are produced, these methods 
are still used. In the shallow-pan system the warm milk is placed 
in shallow containers not over 2 to 4 inches deep. The pans are 
placed in the coolest spot available, and the cream is skimmed off 
at the end of 24 to 36 hours. The objections to this system are 
that the skim-milk is usually sour 
and unfit for general use, and that 

a large percentage of the fat is ^ I 

lost in the skim-milk, the percent- ^ |. 

age being about Ih of fat, and | | 

about equal to a loss of 20 or more ^ ^ 

of the total fat. | ^ 

In the “deep-pan” method | | 

cans about 20 inches deep and 8 to ^ | 

16 inches in diameter are used. ^ ii 

These deep pans can be placed in | | 

cool running water, cool well % \ 

water, ice water, and the like. ^ ) 

The low temperature of the eo- ^'^||^|| | 

oling medium effects a compara- | \ 

tively rapid separation of the | ISB M f 

cream, giving a better quality of | 

cream than is secured by the | f 

shallow-pan method, and the skim- ^ I 

milk is better for feeding pur- j ^ <5i 

poses. In both of these methods | ^ | 

the percentage of fat in the cream ^ ot Cream separator ^ 

I [Throughthe courtesy of Messrs. } 
secured ranges around 20. | Edward Keventer, Ltd,, \ 

The water-dilution method is ^ AgentslofriKaval cream I 

a variation of the deep-pan method. ^ Separators] ^ 

It consists of adding cold water to 
the milk before setting. This 

method is not advocated because the skim-milk is not palatable 
on account of the water added, and the water introduced may oft- 
en contain undesirable micro-organisims. 

In the systems briefly discussed the temperature of the milk 
and surroundings plays an important part. The milk should be 
set in a very cool place, or the milk should be cooled by setting 
in ice water. 

The most efficient system of cream separation is known as 
Centrifugal Creaming, It is not our intention to go into tfie 


the skim-milk is not palatable 
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history of the development, but merely to point out the important 
points in connection with this method. 

In centrifugal separation, by use of the modern cream separ- 
ators, the milk enters a rapidly -revolving bowl. In the case of 
the Alfa Laval Daisy Cream Separator, the bowl revolves at the 
rate of about 7,000 revolutions per minute when the crank is 
being turned at a speed of 45 revolutions per minute. The milk 
entering the bowl is guided to that part of the bowl where the 
centrifugal force is greatest, which is towards the periphery or 
walls of the bowl. 

Centrifugal force causes the instant separation of the fat and 
solids-not-fat. Two exits provide for the removal of the skim-milk 
and the cream. Space does not permit of going into details regard- 
ing the further construction of the centrifugal separator Suffice 
it to say that centrifugal separation is the most efficient method 
of cream separation. The loss of fat in the skim-milk in the best 
makes of separators is about T per cent. In an official test carried 
out by the Swedish Government Eesearch Institute the new model 
Alfa Laval Hand Separators left 0'075 to 0‘08 per cent of fat in 
the skim-milk. The cream is fresh and sweet, and the skim-milk 
of good quality for human consumption. Nowadays, separators 
of various capacities are to be secured on the market. The cream 
for butter-making should test in the neighbourhood of 30 to 40 
per cent fat. This quality can be regulated by adjusting the 
cream screw on the bowl. 


THE PHYSICAL PROPERTIES OF MILK 

WJ. Hansen* 

Milh under the Microscope. "Witliout he use of a micro- 
photograph it is difficult to picture just what the microscope pre- 
sents when a slide of fresh milk is observed. Heineman has 
described such a microscopic field as follows: ‘‘When milk is 
freshly obtained from the udder, it is opaque, white in colour, with 
more or less of a yellowish tint, aad has a characteristic sweetish 
taste and odour. If a small amount of fresh milk is placed under 
the microscope, the field is almost filled with homogeneous disks of 
strongly refractive power and greatly varying diameter. They 
appear structureless, and without a membrane. Close observation 
of these disks shows that they frequently form clusters which 
consist of disks of varying size. In reality, the disks are spheres 

5!e[See volume VI, No. 1 for “The Story of the Maaufacture of Milk.** 
gee volume VI, No. 2 for information on “The Composition of Milk.**] 
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and consist of milk-fat. Besides these ‘fat globules,’ bacterial 
cells and particles of foreign matter may be seen.” All of these 
substances are suspended in a fluid which is the serum, part of milk. 

The fat globules in milk are in the form of an emulsion. 
Milk has been called a natural biological emulsion. By this is 
meant that the fat or oil droplets are distributed throughout the 
fluid in small globules or subdivisions microscopic in size, and are 
held in suspension. We are familiar with the behaviour of an oil 
in water. Such a mixture is almost impossible to make. The oil 
immediately floats to and on the water surface because there is no 
other material to hold it suspended throughout the mass of water. 
If such a colloidal material is introduced into the mixture, it forms 
a protective film around the oil droplets and is known as a sta- 
bilizer, and the resulting mixture becomes an artificial emulsion. 

These artificial emulsions can easily be made by mixing an oil 
with some substance like gum-tragaeauth or gum-arabic and some 
water, and by agitating the mixture violently or by mixing it in 
a mortar. Such an emulsion is white and opaque, and in some 
respects resembles milk. The fat in milk is held in the natural 
emulsion by protein substances. Mayonnaise dressing is our most 
common example of an artificial emulsion. In its manufacture 
an oil fat is emulsified (suspended) in water (vinegar) by the 
use of eggs as an emulsifying agent. Its processing is usually 
accomplished by the use of a homogenizer or viscolizer in a manner 
similar to the processing of an ice-cream mix. 

When cow’s milk is allowed to stand quietly for a short time, 
a layer of “cream” forms on the surface It has a pronounced 
yellow colour, and is usually well defined by a “cream line.” This 
cream contains most of the milk-fat. Fat is much lighter than 
water. That we note in the floating of oil on water. In milk too 
there is a marked difference in weight, or specific gravity, of the 
fat globules and the skim-milk of milk serum. The action of the 
“earth’s pull,” or the law of gravity is great enough to cause a 
separation of the fat and skim-milk. If these layers caused by 
gravity separation are examined under the microscope, marked 
differences will he noted. In the upper portion, for instance, one 
will find the largest fat globules packed closely together. A few 
bacteria and cells will also be seen. In the middle layer one will 
see smaller medium-sized fat globules which are fewer in number 
than in the first layer. In the lower portion very few minute fat 
globules would be- found, but largo numbers of bacteria, cells, 
corpuscles, and dirt would be found. The “cream line” is one of 
the housewife’s indices by which she judges quality in a bottle of 
milk. 

Colour of Milk . — In the making of cheese whey is the by- 
product, and with the removal of the casein as cheese-ctird we note 
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mi] Wnln'*' sreen of whey has been called 

milk coloui. lo the average person, however, the little 
casein particles which, like the fat, are floating about in the milk 
impart a whitish colour. The yellow fat colon!- gives us the vari- 
ous fiombluish-white milk to a golden-yellow milk. The yellow 
colour of the fat is due to carotiu, so called because it is the colour- 
carrot. It is found in green plants, and is not 
manufactured by the animal. It is passed through the animal 
system and is secreted into the milk. Some cows, and particularly 
ceitain breeds, seem to be able to produce a milk of higher yellow 
fat colour than others. In this respect the Gruernsey ranks^ first 

mth the Jersey Shorthore, Ayrshire, and Helsteia in a down^L d 

gradation of colour. wuvvdiu 

Flavour and Odour of Milk. -WiXk has a sweet flavour due to 
the sugar content. There is only a faint odour in clean, fresh milk 
In most milk there is a peculiar taste and odour when the product 
m waim. -They quickly disappear upon exposure to the air 
Ihese so-called “cowey odours and flavours” are too often due to 

carelessness or lack of cleanliness in the milking process. Milk 
m very susceptible to absorption of flavours, particularly undesirable 
ones derived from feed. Wild onions or garlic are particularl^ 
roublesorae in this respect when cows are turned on to early 
spring pasture. 

There seems to be no reliable or practicable milk plant process 
for treating onion-flavoured milk. It is essential that the food of 
he cow be regulated to prevent these absorbed flavours. Such 
volatile substances will be carried off by the intestinal tract of the 
animal, and not appear in the milk if milking is done several hours 
after odoriferous food has been eaten. A commou practice relative 

to turn out young stock for a week or 
_tv o before tke milking herd. Then too, if pastures are badly 
nfested with onions, the cows are brought into the barns three 

or four hours before milking. 

Many bad flavours are absorbed by milk if it is nllnw^.r) 

oootors are so constructed that 
t ^ ^.^ted as it cools. Immediate removal froni exposure 
to the stable air, quick cooling, and incidental aeration £d in 
of ^milk*^^^ “any of the common undesirable odours and flavours 

Desirable flavours are also imparted to milk by the use of good 
ed. Lucerne, the common grain feeds, and good pasture grass 

froni it”^ products made 


Viscosity and Cohesion of -Milk 


IS more viscous 
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than water. It has more “bod,y.” It takes longer for a drop 
of milk to run down a piece of glass than it requires for a drop 
of water. In other words, viscosity is a characteristic or pro- 
perty which sets up in a liquid a resistance to flow or change 
of position. Milk has a marked property of cohesion or 
stickiness. It sticks to the sides of a glass container more 
closely than water. These two properties of milk are important 
coromercially. Cold milk has greater viscosity and cohesion than 
warm milk; therefore cold milk sticks to a container such as a 
vat or bottle more closely and in larger quantity than warm 
milk. Cold cream holds air better in its foam structure, and is 
easier to whip than warm cream. Heating reduces the viscosity 
almost entirely at high temperatures. Pasteurized milk is not as 
viscous as raw milk, but is more so than boiled milk. Too much 
viscosity in thick, cold cieain interferes with butter -making. Ice- 
cream manufacturers have felt that increased viscosity in a mix 
was desirable. There seems to be two kinds of viscosity — apparent 
and basic. The former is not stable, and is readily destroyed by 
agitation. It is undoubtedly this type of viscosity to which the 
average person refers in speaking of milk, cream, or ice-cream mix. 

Adhesive Properties . — The adhesive property of milk is pro- 
nounced, and has come to have considerable commercial importance 
Sweet milk sticks to wood, glass, and metals to a greater extent 
than does water. A paper moistened with milk makes a label that 
will readily stick to any dry object. Whitewash made by mixing 
slaked lime with skim-milk will remain on objects much longer than 
that made by mixing with water. The use of milk powder as a 
spreader and fixer for dusting powders in insecticide work makes 
use of this property of adhesiveness possessed by milk, The 
protein or curd content of milk is undoubtedly the material which 
contributes much to this property. Casein glue, for instance, is a 
most valuable product, and is used particularly in airplane con 
struction. 

Freezing-point and Specific 5eai.— The sugar and mineral 
salts in milk lower the freezing-point about 1® F. below that of 
water. In other words, milk freezes at a temperature of 31° F. For 
the same reason, it boils at a temperature slightl-y above 212° F. 

T^ specific heat of milk is less than that of water; that is, it 
requires less heat to warm a definite amount of milk to a certain 
temperature than it doss to heat the same quantity of water to the 
same temperature. Since milk is a poorer conductor for heat than 
water, it takes a longer time to reach a certain temperature. The 
specific heat of cream is lower than that of milk. The following 
are accepted specific heats for dairy products: — 
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Average Specific Heats — 


Water 

1*000 

Milk 

*945 

20% Cream 

*900 

40"^ Cream 

•870 

Ice-cream Mix ... 

*850 

Ice 

*500 


Sjjecific Gravity . — By specific gravity of milk we mean the 
weight of the milk as compared to that of an equal volume of water 
at the same temperature. If a certain vat of water weighs 1,000 
pounds, an equal volume of milk under the same conditions will 
weigh about 1,032 pounds. Reducing the figure to a basis of 1, as 
is always done, the comparison between the two equal volumes of 
water and milk will be ] and 1*032. , This latter figure represents 
the average specific gravity of normal milk. The instrument used 
for the determination of specific gravity of liquids is called a 
hydrometer. The specific gravity of water is 1, and is the standard 
by which all specific gravities are measured. A special hydro- 
meter bearing that portion of the scale relating to milk is used in 
dairy work. It is known as a lactometer. 

It can be readily understood that comparative readings 
can only be given for specific gravity at the same temperature. 
The temperature at which lactometers are usually standardized is 
60° P. The reason for this necessary standard temperature is 
because of the variation in density which occurs with variations 
in temperatures. We are all familiar with the effect of raising 
the temperature of a substance. The material expands at high 
temperatures. Likewise a glass of milk level full at 40° P. would 
overflow if heated to 10u° P. As a substance or liquid expands, it 
becomes lighter in density, and its specific gravity therefore be- 
comes less. The reverse holds true when a liquid such as milk is 
cooled. It contracts and becomes heavier in density. 

The specific gravity of milk will also vary with its compos- 
ition. A sample rich in milk solids-not-fat will give a high speci- 
fic gravity reading. Skim-milk, for example, is high in specific 
gravity, and reads between 1*033 and 1*037. Milk-fat, on the 
other hand, like all fats, is light in density. Therefore a milk 
rich in fat or a cream high in fat will show a low specific gravity 


reading— 


Average Specific 

Gravities — 

Whole-milk 

1*028-1*034 

Skim-milk 

1*033-1*037 

Milk-fat 

•930- *950 

Water 

1*000-1*000 

Sulphuric Acid 

1*820-1*830 
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It is apparent that the addition of water to milk will lower 
the specific gravity. Dne to this fact, it was early thought that 
milk adulteration could he detected by the use of the lactometer 
or specific gravity readings. This did not work successfully 
because it is further evident that the removal of fat will tend to 
raise the lactometer reading. As a result, it was found that 
cream could be removed from milk and water added in such a 
proportion as not to alter the density at all. Such manipulation 
of the milk, however, would lower the fat test so that, by using 
the lactometer and by determining the fat test of the milk, such 
adulteration could be detected. To-day, in commercial practice, 
fat and lactometer tests are run together. 



HORTICULTURAL NOTES 

By A.D.Chand 

The existence of the small and irregularly-planted orchards in 
many Indian villages is the striking feature of fruit gardening in 
the olden days. Much emphasis has been laid upon the improve- 
ment of the staple crops, though scientific fruit culture has been 
entirely left to a few botanists and horticulturists. 

There is no question, however, that horticulturists have paid 
a good deal of attention, during the last few years, to the introduc- 
tion of modern methods of propagation, plant-breeding, and cultiva- 
tion. India is certainly indebted to them for the pains they have 
taken to improve the varieties of fruits and the looks of gardens. 
A good many people, realizing the value of fruit culture, have taken 
to scientific fruit gardening. Even though scientific fruit gardening 
in India is still in its infancy, the production of fruits and vegetables 
in certain periods of the year and in certain provinces is far higher 
than the consumption, and it hardly pays the grower to pick and 
cart them to the market; at other times of the year it is very 
difficult to get any fruits and vegetables for one’s own consumption, 
even at a very exorbitant price. So, if a farmer can take a little 
moi’e pain and convert his excess produce into preserves, not only 
could he use them during the period when fresh fruits and 
vegetables are scarce in the market, but also he could sell his 
preserves at a better price than he could have got if he had glut- 
ted the market with them. The principles and modern methods 
involved in fruit products are discussed in this article. 

Jelly -'making . — The manufacture of jelly and other fruit pro- 
ducts is one of the oldest fruit product industries in the West, 
which was previously lacking in India, but it now seems to be spread- 
ing very rapidly here as well. It affords a means of utilizing a 
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large amount of sound, called fruits unsuited to other purposes 

The fruits for ipHv «]-» * 1 1 peetiu is the most import- 

Some fruits contain enough of sufficient pectin and acid. 

some are deficient in one o^ tL^^otw^ nf 

and others in both acid mfl nlr ^ n ^ constituents, 

however, be fathered fret ^ r u information mayi 

guidance! lemons crab-auDles ^oiiowing classification for 

varieties of blackberries ^^ranes n! ''^^^neties of apples; sour 

guavas; limes and roseV 

varieties of cherries unrine fif^s i ^ 

bananas are rich in pectin and’ l£tr and unripe 

varieties of strawberries are rich in and most 

vinifera varietJofTw 

loquats contain a moderate ™«unt of both 7 ,o?i’n 21 aeij’.’“’ 

95 per cent rectified spSraTe^“L*iLd^VnTt^^^^^ teaspoonful_ of 

lu pectin forms a iellv-like mass- nn,. nf ^"“hler. A jmee rich 

forms several large luLs ofTcll^in ^ f^^ium pectin content 

pectin forms a few suTll pieces of 1 

oipitatiou whatsoever. ^ precipitation, or no pre- 

be addttTrtiflcffiny 

constituent. ’ h the fruits rich m the required 

boiied'’rro:"S'r*:;s“?h: and 

pectin, for boilin-cLverJ^^ rh? J^eld of juice and 

found in many frliits mainlv rs mostly 

is added to avoid burnino- a^d tn seeds. Enough water 

is then drained Z^h^; c?oth^ It 

added directly depends^ udod fhp amount of sugar to be 

fruit. Hoirevertwo LT of ^ «{ the 

three parts of juice. It must he^leU Te membered^^thtt *° 

sugar may either result in soft iell ! 

too little gives a small yield o/stiff Llv A^e d^d f r’ 

fuU 7 'TU“ndn''“f‘"h”r“ '■‘a ^"i-We con fsl'eiV rfe- 

&,^t:ire'“si’iiT 7 'prti 7 "ttd'h 

Kto^^hMgsTn k 7 'eTrop?”°he /u‘‘ aud°biL\s‘L“ 

fruitfSt;ttr{^ 7 hrS^^ 


Mij aii i i 
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to produce a better flavour and texture, while unripe and spoiled 
fruits should invariably be avoided because they produce a very 
poor quality of jam, which is liable to ferment in no time. The 
fruits should be washed; in some cases, peeled and pitted. Peaches, 
pears, apples, and such other fruits are peeled, while apricots, 
plums, and other thin-skinned fruits require no peeling. Firm 
fruits should be boiled in a small quantity of water; berries should 
only be washed and crushed. 

Normally an equal amount of sugar is added to the pulp 
because the excess of sugar keeps the Jam from fermenting, in 
very rare cases, a smaller amount of sugar is used. Cooking is 
continued until the desired consistency is reached. The jam is 
then poured in jars or other containers. It keeps well if sealed 
afterwards. 

[Bditoe’s Note:— These notes will be continued in the October issue.] 



ACTIVITIES OF THE AUAHABAD AGRICULTURAL AS 80 CIATICN 

The Allahabad Agricultural Association was formed in the 
year 1927 for the development of agriculture in the Allahabad Dis 
trict. Since then, it has held agricultural exhibitions, with the help 
of the Agricultural Department and the Municipal and District 
Boards of Allahabad, every year at the Magh Mela at Allahabad, 
where a vast concourse of pilgrims, representing every province 
and drawn from every stratum of society in India, assembles in 
lakhs to have a dip in the holy Ganges. 

Besides these annual exhibitions the association held 79 travel- 
ling exhibitions and demonstrations in the following important 
places of the district on market days for the development of 
agriculture, etc.: — 

1st Batch of Exhibitions held from 25th June, 

TO 9th August, 1929 

10. Karma. 

11. Karma (Vicinity). 

12. Jasra. 

13. Iradatganj. 

14. Naini. 

15. Begum Sarai. 

16. Manuri. 

17. Chail Khas. 

18. Sarai Akil* 


1. Soraon. 

2. Anapur. 

3. Handia. 

4. Sarai Mumrez. 

5. Maudaha, 

6. Daiyya. 

7. Meja Khas. 

8. Sirsa. 

9. Karchana. 
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19. Ajhuwa aud Kara Dara- 22. Sarsanwan 
.n Maojhanpur and Bharwari. 


20, Fachohim Sarira, 
Si. Karari. 


24. Bamhrauli. , 

25. Sirathu. 


2nd Batch of Exhibitions held prom Ist October, 
TO laiH December, {930 

laphamau and Malaka, ( 22, Karma 

rarihar (Nawabganj). 28. Khiri‘(Ma,rai5 a). 


Phaphamau and Malaka. 
Kaurihar (Nawabganj). 
Sarai Bharat. 

Mahraunda. 

Man Aim a. 

Soracn. 

Pandla. 

Ismail Khas, 

Sarai Mumrez. 

Handia, 

Saidabad. 

Hanumanganj. 

Sabson. 

Jhusi. 

Allahabad (Headquarters). 
Lawain (Kalan). 

Karchana, 

Baron. 

Shankargarh. 

Sunderpur. 

Garhaiya. 


24. Eamnagar. 

25. Sirsa. 

26. Mahoba (Kalan). 

2 .. Bharatganj. 

28. Koraon. 

29. Meja. 

30. Allahabad (Headquarters) 

31. Salahpur. 

32. Bamhrauli. 

3b. Manauri. 

34. Bahagaon. 

35. Bharwari. 

36. Shahzadpur. 

37. Sirathu. 

38. Kara. 

39. Manjhanpur. 

40. Karari. 

41. Sarai Akil. 

42. Chail Khas. ■ 


Allahabad (Headquartrs) 


3rd Batch of Exhibitions held prom 1st to 26th July, 1930 
. Phaphamau. 6. Mau Aims. 

■ Bhagat. 8. Tikri Pindra. 

• Jff^^raunda. 9^ Mohanganj. 

- .Mirzapur (Bhagipur). lo. Singraur. 

11, Savaith, 
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In the above travelling exhibitions and demonstrations the 

following departments were good enough to co-operate (The Allah- 
abad Agricultural Association is highly obliged to these depart- 
ments for the help received from them): — 

6. Collector of Allahabad. 

7. Chilean Nitrate Committee 

8. Allahabad Agricultural 
Institute. 

9. Local Zamindars, 

These shows were welcomed at different places as was- evident 
from the gathering that attended these exhibitions, etc., at each 
place. People showed their eagerness to get the exhibitions con- 
tinued for a year or so with a view to get sufficient chance to 
acquaint themselves with the new ideas and ways of improvement so 
that they may adopt them. On account of the above activities the 
demand for genuine seeds of various kinds has so much increased 
that the department of agriculture finds it rather difficult to 
comply with them with the present local staff at its disposal. A 
brief report of these exhibitions was sent to H.E. the Governor of 
the IJ.P. for his information, as desired by him. 

II. Q'he Allahabad Agricultural Association sent a proposal 
to the Chairman, District Board, Allahabad, for the conversion of 
all the compounds of the District Board schools into demonstration 
farms. This proposal has been accepted by the Chairman of the 
District Board, and necessary steps are being taken by the board 
in the matter. These school compounds will be used for demonstra- 
tion purposes in the agricultural travelling exhibitions wherever 
possible. 

III. The association also approached the rich zamindars of 
the district in order to persuade them to open agricultural farms 
in their respective zamindaris. Farms have already been opened, 
and other zamindars are also contemplating opening more farms. 

The agricultural farm at Sunderpur of Lai Vishundeo Singh 
was visited by me along with the Deputy Director of Agriculture 
on the 22nd February, 1930. Lai Vishundeo Singh is doing splendid 
work on his farm, and he specially deserves every encouragement 
from the agricultural department. 


1. Agricultural. 

2. Veterinary. 

3. Co-operative. 

4. Public Health. 

5. District Board. 



IV. The association also approached the Minister for Educa- 
tion, U.P., for opening a teachers’ training class for 72 school teach- 
ers of the local Hindu Sabha Hindi Sanskrit pathshalas, aided by 
the District Board, for giving the teachers elementary training for 
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one month in ihe following subjects in the month of June-— 

1. AaTlCult.nrft I n • ’ 


1. Agriculture. 

2. Co-operation. 

3. Veterinary hygiene 

4. Cattle-breeding. 

6. Manures. 

6. Sanitation and hygiene. 


7. 

8. 
9. 


Social' Service. 

First-aid. 

Practical demonstration 
agriculture and physical 


in 


culture, from the 1st t 
3rd July, 1930. 


the 


Ihe proposal was approved by the Minister, who hindlv san- 
ctioned a grant of Rs. 1,000 for the above class. The trainiL czil 

Institute. Naini, where arrangements 
were made to give practical training. Three lectures were deHver. 
od in each subject. Those teachers who received elementary trainino- 

r 7“ V departments namVabove “ oa! 

hein development of agriculture, etc., and will 

lelp the co-operative department in farming, better- livin<^ socie- 
s, e 0 ., in the villages without any recurring charge to the^enar*- 
ments concerned It will thus be sLn that m\ch can be doo ^l^; 

a very'lftTime economically indeed, and in 

a veiy snort time. If this experiment proves successful in this 

district It can be tried in the other districts of the provinces 

ihe Minister for Education, U.P., was good Lough to visit 
the training class, and was very much satisfied with it. 

_ . Ihe Allahabad Agricultural Association is also frvin» tn 

increase sugarcane cultivation in this district. ^ ^ ° 

held at the kff L industrial Exhibition 

sepi-ately! Allahabad has been published 

ed Ser’^Ael ixun860®*”“"“‘ 

Allahabad Agricultural Association is contemplating 
undertaking the work of supplying seed in this district shorUy" 
as ® teg rets that for want of funds it cannot as yet d^o 

in tSrLtrich '' of agriculture 

Agricultural Association is speciallyob- 

. L Director of Agriculture 

fer?st ^bad, and his assistants for tlieLeen S 

of atioufe ei tM, dlstlot* ^o-lopment 

The association believes that, if the co-operation of all the 
win “ ‘'’'■o™. “oooia! 

this dlsWol bVfol7l„rg.'‘“ “““ “ 

Moolchand Malviya, 
Honorary Secretary, 
■A-llaJiahad Jiyricultural Association, 
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OUR READERS 


WILL BE WELCOMED 




Dr. W. C. CARPER 

American Dentist 


Lucknow : 

OCTOBER 15th TO APRIL 15th EACH YEAR 


Mussoorie : 

APRIL 16th to OCTOBER 14th EACH YEAR 


Macbeth Bros. & Co., Ltd. 


FOE ALL YOUR EEQUIEEMEKTS IN 


MACHINERY 
CRUDE OIL ENGINES 
PUMPS AND PUMPING 

PLANTS 

FARM implements 

FENCINGS 

LAWN-MOWERS 


WELDING PLANTS 
ATLAS TREE-KILLER 

ANTICORROSIVE PAINTS 
SLINGS BY TRUCKS AND 
RUBBER-TYRED WHEELS 
BOILERS AND BOILER 

MOUNTINGS 

BELTINGS 
BELT FASTENERS 


WINDMILLS 

ROOFINGS 


WEED BURNERS, ETC., ETC. 

CONSULT 


V- 


KODAK house, HORNBY ROAD, BOMBAY 
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GOLDEN ADVICE 

TO 

Tourists in the Happy of Valley of 
Kashmir (India) 

desirous of puvelinsiiig Walnut Wood-work and Painted Papier Maolie 
of Kashmir. Kindly visit the Grand Show-rooms with the marvellous 
display of — 

Carving on Wood I Painted Papier Mache 


All Kinds of Furniture 


of the old and reliable firm- 


Curiosities 


Oriental and Local-made Engs 


GANEMEDE 

Who has won Gold Medals every year in the open competition of 
the Kashmir Government Exhibition, and Diplomas from various Vice- 
roys and Lords of the British Empire, for the appreciation of the excellent 
work and good service rendered by the firm 

ARTiOLES-of every description, according to the taste of customers, are 

always ready in stock for immediate supply 
Orders- will be promptly executed to the entire satisfaction of customers 
Packing— is done by Experts, and under the supervision of the managing 
staff ° 

Besides— all these facilities, and the best of workmanship and finish, the 
prices are comparatively low and cheap ^ 

Eor the guidance of Tourists, a brief list of the Wood and Papier 
Mache-stuff is given below: — 


Painted Papier Mache 

Toilet sets, consisting of mirr- 
ror-frame, powder-box, one pai, 
candlesticks, jewel-box, brush-tray 
hair-pin box, hair- and cloth- 
brushes. 

Writing sets, consisting of 
blotter, paper-case, pen-tray, paper- 
knife, and stamp box. 

Bowls in every shape and size; 
brass-lined bowl sets, consisting of 
one bowl, eight finger-bowls, and 
one pair candlesticks; brass-lined 
beggar-bowl sets, consisting of one 
large beggar-bowl, eight small beg 
gar-bowls, etc. 


Walnut Wood-stuff 

Dining-room suites; bed-room 
suites; screens of every size and 
shape; ladies’ and gentlemen’s 
writing-tables and desks; tables, 
square and round; gate-legged 
tables; tea-tables; nest of tables; 
and tables for messes; letter- racks; 
over-mantel and mantelpieces; hall- 
seats and chairs; coal-boxes; 
couches; beds; dressing-tables; cock- 
tail tables; bridge tables; combined 
bridge and wine tables; cake-stands, 
etc. 
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I YOU HAVE TEN OR MORE COWS 

I IT WILL PAY 

I YOU IN MORE THAN ONE WAV TO GIVE UP HAND MILKING 

I AND INSTAL AN 

I “Alfa Laval” Milking Plant 

m 
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FIVE REASONS WHY YOU SHOULD 


1. 

2 . 

3 . 

4 . 

5 . 


Your cows will like it. 

It will milk your cows QUICKLY AND THOEOUGHLY. 

It will mamtain your milk yield at the highest possible level. 

It wiU produce CLEAN milk. 

It will reduce your milking staff. 

ALFA LAY AL Milking Machines are used by thousands of satisfied farm- 
ers in all parts of the world, audit is by all users appreciated for its simplicity 
of operation, uniform working, low cost of running,labour saving, and for the 
fact that, once installed, it will work consistently well for years. 

Several plants are working daily in India, and have been found to give the 
fullest satisfaction, milking not only Indian cows, but buffaloes as well. 

If you are a milk producer, look into this matter of mechanical milking 
without delay. We will be pleased to furnish you with full information, and 
give you all the necessary specifications, estimates, etc., free of charge, and with- 
out any obligation to yourself. 


APPLY TO- 


nESSRS. EDWARD KEVERTER, LIMITED 
Dairy Farm P. 0.\ Aligarh, U. P. 
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THE SlSi^KY AND STATUS OF IHE 
TENANTS IN THE UNITED PROVINCES (with'iyi 

By S. N. a. JAFBI, B.A , Bar-at-Law, M liA.S. 

[Late Ptiblicity Officer ta the Gcvernm nt c th3 V»PJ 
Price Rs. T-S (Postage Bxtra.) 


{Srd Edition^ 

m The Hon, JAMES W. BEST, O.B.B. 

Late India Forest Service. Author of Tiger Bays. 

Price Hs. 6 (Postage extia.) 

No sportsman should be without a copy. Full of Jungle lore, the author’s 
own experiences. Full of hints and tips for the Hunter and Sportsman with a 
chapter on fishing, also useful diagrams and sketches 


An opportunity for Amateurs to improve their knowledge of Plants, 
Flowers and Vegetables. 

Br W. WALLACE JOHNSTONE, F.E.H.S. (London) 

1. Tlie Aimateiars’ Vegetable aadl Flower Oardealag 

in India. 

Printed in clear type. Bound in card covers, with cloth back. Price 
Rs. 4-S. Bound full cloth, Rs. S-S (including postage). 

2. Gardening Calendars for Plains and Hills. 

Price Re. 1-4 (inelnding postage)- 


TRAMPS IN THE INDIAN JUNGLE. 

By i’BANK: EYAN. 

An up-to-date book well illustrated, on big game banting specially Tiger, 

Panther and Bear. 

Price Rs. 4 (Postage Extra ) 


MODERN COliLOQUIAli HINDUSTANI, 

10th Edition. 

By J. 11 ABDUL HAKIM. 

This handkook consists of a collection of about 4,00J of the most useful phrases 
arranged under various subject headings, to meet the needs of British Officers, 
N.-C. O’s and men, specially Beghnental Scout, Medical Officers, Travellers, 
Tradesmen and in fact all who svish to acquire a useful knowledge of the 
language. It is bound, and well printed in English and Romanised characters 
with Vocabulary of upwards .3,690 words and a summary of Hindustani 
Orammar. 

The book is of equally practical service to ladies, as it coutains a large number 
of worls and phrases used in every-day household life. 

Price Rs. S-@ (Postage extra.) 


Obtainable from 


Ple^iee mentioii The Allahabap Fabmei^ 




Operating 
Your Tractor 


^’'HERE are only a few months in the year when your 
^ farm machinery can be worked to its fullest 
capacity. Any break-down during this Intensive farm- 
ing period will result in a great loss that you cannot 
afford In these times of depression. 

Farmers all over the world have proved that the 
correct lubrication which Mobiloil provides minimizes 
the chances of a break-down, frequently caused by 
cheap oils. Mobiloil thoroughly lubricates all moving 
parts of the machinery, resists heat, and reduces exces- 
sive wear—TH US SAVING YOU MONEY ON REPAIRS 
AND REPLACEMENTS. And it is economical in con* 
sumption, too. 


•Always use 


Mobiloil 


made only by ' 

VACUUM OIL COMPANY, INC 


Please mention The Auuahabaab Pabmeb 





standard 


ONLY CREAM SEPARATOR 


THRIVE 


With 

raised, so tl 
reasonable i 


a price. ^ recommended as good and 

(Professor) Peter, Berne, Switzerland. 

^DGE THE “STANnAT?n'» .w 

AiNOARD BY IHESK IMPROVEMENTS— 

!• Cleanest stimming elHoiency, with 
varied thickness of cream. 

touched by milk and cream 
made of special bronze and 

torust”'"^*'^ parts 

exposed parts are highly 
P II nickel-plated. ^ ^ 

^^Bing of all parts in oil bath. 

5. ®asy, smooth, and noiseless working. 

spring in the neck bearing. 
^pl ^ and simple to clean. 

Pell speed indicator. 

9. Eevolving bracket for milk basin. 

siiortage of oil in 

11 . Clarification of milk without senarat- 

mg cream from it. 

rtbafit^L^H,^?^T'° "®P^."^tor retains its sweetness for 
nart;“ ^ improves the quality of butter, 

particulars of separators and other dairy appliances on 

Sole Distributors: 

B. N* MEHRA & CO. 

DAIRYMEN’S PROVIDERS i 

DINAPORE CANTONMTBTvrfP ' 


Please mention The AtnAHABAn Farmer. 



COLD STARTING 


5-BH.P. to 44-B.H.P. 

WORLD’S CHEAPEST 

'****'Su^ Cut your Power Costs by 70 % 

Engine with a No. 4 Rice Huller 
4 maunds of Paddy; or with an IS-inches’ “Balmer’ Fiour 

. ™ ^ ^ ^^’0 anuas, or half an 

cmaund, and will pump 80,000 gallons of water per hour for 

guaranteed low fuel consumption 

WE INVITE YOUR ENQUIRIES 


Please mention The Allahabad Parmer 







WJlJm FOR FREE TLLU8TRATED CATALOGUE 


PESTONJI P. POCHA & SONS 

Post Box No. 55, POONA. 


Please mention The Allahabad 1'aemee, 


^ * ^ * ?K * * ^ ^ * 1* * * * * * * ^ 

* IF I 

I YOU HAVE TEN OR MORE GOVT’S | 

I iT WILL PAY * 

I YOU IN MORE THAN ONE WAY TO GIVE UA HAND MILKING | 

I AND INSTALL AN | 

I “Alfa Laval” Milking Plant | 



FIVE REASONS WHY YOU SHOULD 

1. Your cows will like it. 

2* It ATiil millr your cows QUICKLY AND THOROUGHLY. 

3. It will maiutaiu your milk yield at the highest possible level. 

4. It will produce CLEAN milk. 

5. It win reduce your milking staff. 

ALFA LAYAL Milking Machines are used by thousands of satisfied farm- ‘ 
ers in all parts of the world, audit is by all users appreciated for its simplicity 
of operation, uniform working, low cost of running, labour saving, and for the 
fact that, once installed, it vdll work consistently well for years. 

Several plants are working daily in India, and have heen found to give the_ 
fullest satisfaction, milking not only Indian cows, but buffaloes as well. 

If you are a milk producer, look into this matter of mechanical milking 
without delay. We will be pleased to furnish you with full information, and 
give you all the necessary specifications, estimates, etc., free of charge, and with- 
out any obligation to yourself. 

APPLY TO— 

flESSRS. EDWARD KEVEnTER. LlrtlTED 

Dairy Farm P. O., Aligarh, U- P. 


please mention TsB Allahabad Fabmeb 
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EDITORIAL NOTES NEWS, ABSTRACTS 

A world’s record was made dux’ing the year by the Saanen doe, 
Echo of Deerfield, owned by Miss J. E. Harvey, 
A World Cordora Bay. 

Goat*"** freshening the goat gave 4,24()‘6 lbs. 

in 365 days, an average of 4| quarts per day, with 
a butter-fat test of 4‘6o per cent fat. 


iif 




“The war in China, such as it is, is being waged more than 
five thousand miles from the nearest Canadian point, 
^nad'^ being fought too on Canadian soil, not with 

bombs and guns, as at Shanghai, but with that well- 
known Oriental device — the boycott. Chinese merchants refuse to 
handle products produced by Japanese labour in Canada. So long 
as the Chinese restricted this peculiar form of warfare to Japanese 
goods in China, no one except the Japanese had much interest in 
the matter; but, when Chinese merchants in B.C. discriminate 
against Canadian-grown fruits and vegetables because of Japanese 
labour employed in their production, the matter takes on a different 
light. Then the ‘war’ reaches Canadian territory. Cases in point 
are early vegetables produced by the Japanese for the coast or 
prairie trade, soft fruits, and potatoes. Also dry salt herring, of 
which B.C. produces in the neighbourhood of forty thousand tons 
per year. What to do about it appears to be nobody’s business, 
least of all the business of white producers of products affected. 
But the ‘rights’ of the matter are open to question .” — The Nor^ 
West Farmer^ Winnipeg^ Canada. 


We are pleased to say that there has been considerable 
interest shown by our readers in Napier grass 
during the last year. We have supplied a large 
number of farms with roots. We would like to hear 
how the grass is doing in other parts of these provinces and else- 
where. 


Napier 

(trass. 
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That folks are becoiniug “saaitary-raiaded” is ovideuced by 
the great demand for plans for septic tanks. Blue 
prints, with complete instructions, are still available 
at Ee. 1. from this office. 

* * * 

nth annual Etah Poultry Show has just been con- 
cluded, and marks the high point in poultry-raising 
in the Etah District. There are two outstanding 
features about the show: (1) that it is a villagers’ 
show; and (2) that pure-bred fowls of the White 
Black Minorca breeds make up 95 per cent of the 

A total of 2,341 exhibits by 329 exhibitors from 174 villages 
was represented. These village-men spread out over 8 districts. 

At no classic show in either England or America are such 
large classes in Minorcas and White Legnorns to be found as have 
characterized the Etah Show. 

The show is the consummation of careful work in the district 
by Mr. A.h'.Slator carried over the period of the last twenty 
years, and the excellent co-operation and sxrpport of the local 
Government, the District and Municipal Board of Etah, the 
Municipal Board of Kasganj, the Collector and District Magi- 
strate, the TJ.P.P.A., the Civil Veterinary Department, and many 
friends, official, non-official, and missionary. 

The slogan in the villages is now, “More milk and eggs for the 
children” — two requisites much needed for the raising of strong 
children. In connection with the poultry show, an agricultural 
and veterinary section were also of great interest. It is proposed 
to open a goat section next year, and thus help to more greatly 
popularize the slogan “More milk and eggs.” 

An outstanding feature of the Etah Show was the visit of His 
Excellency the Governor — Sir Malcolm Hailey. In a brief speech, 
before the distribution of prizes. His Excellency voiced his 
appreciation of the show, and the splendid efforts being made 
through poultry-raising to improve the economic status of the 
villager, and particularly the low-caste people. 

Mr. Pande, of the U.P.Poultry Association, in making the 
judges’ remarks, drew attention to the need for developing the 
poultry industry in each and every district of the provinces, and 
finding suitable markets for surplus poultry produce. 


Septic 

Tanks. 


The fiftee 


The Etah 

Poultry 

Show. 


Leghorn and 
show. 
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To those of our valued readers who coutemplate a holiday in 
Eashtair we cannot do better than recommend a 
Tourists j-Q Ganemede. We were delighted with the 

Kashmir Tery fine display of wood-carving, painted papier, 

mach^, and curiosities. We can recommend the 
lirm for generous hospitality and square dealing. Its advertise- 
ment may be found in our advertising pages. 


*. 


* 


* 


* 



Eecently, 

Qoat- 

Breeding. 


at Etah, we saw the beginning of the work in goat- 
breeding being supported by the Imperial Council 
of Agricultural Research. The work is very com- 
mendable. 


The bucks we saw at Etah are quite a contrast to the breeding 
bucks ordinarily seen in the villages. A great deal of improve- 
ment of the local breeds can be done by interested persons in 
simply maintaining fine specimens of males for breeding and use 
by villagers. It is a good line for public-spirited men everywhere to 
take. 





i ■? 


^ ^ ^ ^ 

bfearly every bungalow makes some attempt at a flower 

Kitchen Gardens. -0^ '^®Setable garden. Very few gardens of any 
description are to be seen around servants’’ quart- 
ers. We trust our readers will give this matter some thought. 



In recent years the Bengal Department of Agriculture has 
done a great deal towards developing vegetable gardens by the 
distribution of I anna packets of vegetable seeds. 

Those who are interested in flowei', fruit, or vegetable garden- 
ing can secure help and suggestions by writing the Superintend- 
ent, Government Gardens, at any of the large cities, or by addres- 
sing The Allahabad Farmer. 


Just now we are enjoying the fruit of the papaya tree. It is 
really delicious in flavour, and supplies the need of 
Papaya Frait. apple a day.” The trees produce a prolific 

amount of fruit. Seeds can be had for the asking and return 
postage. We strongly advise our readers to go in for this fruit 
around their bungalows, 
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The early part of the rains is the best time to put in Napier 
grass cuttings. With abundant irrigation tremen- 
Napier Grass ^Qjjg yields are secured. During eight months at 
Cuttings. Agricultural Institute, in 19dl, we secured 

2,400 maunds to the acre. Cuttings can be secured for planting 
out; about 16 maunds of roots to the acre are required. Prices 
are Es. 5 per maund. In the rains Es. 3 per maund f.o.r. 
Allahabad. Send in your orders now to the Agronomy Depast- 


It will be of interest to our readers to know that adulteration 
Determining of milk can now be determined as closely as 3 per 

the Amount of cent. The method used in America is known as the 

^duUeration in “Hortuet Cryosoope” using ether as one of the 
refrigerating mediums. Work on this method has 
been going on at the Dairy Kesearch Institute, Beading, England, 
and the method has been simplified. 

It is encouraging to know that a method is now within the 
reach of Municipal Boards so that they can cheek up on the milk 
sold within their limits. It is surprising how many people place 
their faith in a lactometer that is supposed to give directly the 
amount of added water. We only wish the matter was so simple. 

The chief difficulty in India does not lie along the technical 
side, hut along the direction of human nature. The big question 
is whether sufficiently honest and reliable men can be secured to 
carry out tests, and maintain standards, or whether an “Adulter- 
ation Act” and other regulations would simply be made a means 
for dishonest personal gain. This is a prevailing attitude. So many 
people have said that “milk ordinances, adulteration acts, and 
other regulations” would not improve the present standard of milk 
production and sale in the cities because of the fundamentally 
dishonest nature of the men engaging in the dairy business. If 
this is true, then it is also true that what the dairy industry 
needs is good strong legislation and a body of men that can be 
relied upon to carry out its duties. 


We are sure that, if milk consumers in India couW only see 
the filthy, dirty, and unsanitary way in which milk 
Bazar handled in the Bara Bazar, they would never 

tta. ’ drink another drop of milk during their lifetime and 
would get nauseated at the mention of the word 


A Visit to 
Bara Bazar, 
Calcutta. 


The last time I visited the bazar what did I see? Milk is 
brought in from the outlying districts^ mostly in lotas and pails 
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carried outlie head. In most cases a handful of straw covered 
the top of the lota or pail and helped to prevent the milk from 
spilling out. At the bazar the straw is taken out of the lota by a 
dirty hand, thrown on the floor, usually on top of some pan juice. 
The prospective buyer and hawker sits squatting and inserts his 
hand into the milk to test the quality. 8ome of them use the 
finger-nail test or dash milk upon their forearm and rub the milk 
to see if it contains any fat. If the milk is of poor quality, or the 
price cannot be agreed upon, then the straw, dirtier than ever, is 
thrown back into the lota, and another purchaser is sought. 

It is surprising in a city the size of Calcutta that such 
practices are still allowed to persist! 

* * * * 

Knowledge of animal nutrition has increased very rapidly 
Nutrition and during the last twenty years. Nutrition has such 
DiseasL important and direct bearing on the prevention 

or cure of disease that it may now be regarded as 
a new branch of medical science. 

The present century has recognized that a diet may be adequate 
in calories and protein, and still deficient in some inorganic con- 
stituents. Modern studies on the adequacy or inadequacy of a 
diet are now judged by observations on the state of health, the 
presence or absence of symptoms of disease, the rate of growth 
and powers of reproduction, thereby bridging the gaps that 
formerly existed between purely biochemical and physiological 
studies. 

It is now recognized that certain deficiency diseases may 
arise from a lack of specific nutriments, whether vitamins or 
minerals. Deficient diets may also lower resistance to disease 
and make a person decidedly susceptible to certain infectious 
diseases. A classical example is the development of xerophthalmia 
in rats, due to a deficiency of vitamin A, and a high proportion of 
deaths from respiratory and alimentary infections are also attri- 
buted to a lack of vitamins in the diet. 

Eecent work in South Africa on cattle seems to indicate that 
a deficiency of phosphorus increases the death-rate. It is also 
said organisms, normally present in the body in a non-pathogenic 
state, when in an animal on a perfect diet, can give rise to specific 
signs of infection when the animal is on an abnormal or deficient 
diet. 

The influence of nutrition on susceptibility to disease is a 
subject that is only beginning to be explored. Orr, of the Rowett 
Research Insititute, Aberdeen, outlines three important lines of 
work that are being attempted; (1) the changes which occur in 
the composition of the blood nnder different dietary conditions; 
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(2) the effect of diet on imtaunological reactions; and (3) the effect 
of diet in altering either the nature of the flora or the patheno- 
geriioity of the existing flora in the respiratory, intestinal, and 
other areas in the body. The level of the mineral elements in the 
blood, the influence of diet on the alkali reserve of the blood, and 
the correlation between composition of diet and composition of 
blood are some of the striking studies being made by the Eowett 
Besearch Institute, 

The pH of the blood can be altered by the food, and the studi- 
es indicate that the alkali reserve of the blood is an important 
factor in resistance to infection, and that changes in the pH level 
of the blood affect differently different types of bacteria. There 
is no doubt that many diseases can be treated from a purely 
nutritive point of view. 

The results are meagre, and experimental work needs to be 
confirmed; only the fringe of possibilities has been touched. 
What is needed is mure knowledge of how to prevent and cure 
disease, and in this respect the scope of nutrition cannot be over- 
estimated. 

What is chronic ill-health? Is it not largely the lack of proper 
adjustment of the physiological processes? Surveys indicate that 
malnutrition exists to probably a greater extent than is popularly 
supposed. It is said (XJ.S.A.Public Health Report, 19 Id) that 
19’0 per cent of the schoolchildren in the U.S.A. are under- 
nourished. Studies in England indicate varying rates of mortality 
between different classes, of people, and show a possible relation 
between social rank or profession and diet. From a survey of 
607 families in the seven largest Scottish towns it was found that 
the protein intake was insufficient for the optimum requirements 
for growth in children in 41 per cent of the families. 

Sufficient has been said to indicate the relation and import- 
ance of an adequate diet in the maintenance, prevention, and cure 
of disease. It is up to each individual to pay close attention to 
this important subject and take full advantage of the knowledge of 
this new branch of medical science. 


in Animal 
Nutrition. 


Elements like calcium, phosphorus, sodium, potassium, and 
Iodine chlorine occur in relatively large amounts in food- 

and Iron stuffs, in animal organs and tissues. Iodine, iron, 

copper, manganese, and aluminium are present in 
only minute quantities. 

These elements exert an effect on the normal metabolism of 
the animal. Just what effect do each of these elements prodnce? 

As yet it is difficult to give exact figures for the content of 
these elements in various food-stuffs, although evidenee is accumu- 
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latmg from various countries. Godden, of the Eowett Researrh 
Institute, Aberdeen, has very well reviewed the existing state of 
owledge, and his conclusions are incorporated in this abstract 

of iodlTifas folbw™-” ‘0 amount 


1 . Sea- weed 

2. Watercress 
8. Grass , 

4. Vegetables (lettuoej cabbage) . , 

Potatoes 

Peas 

8. Roots (swedes, turnips, mangolds) 
Beans * « 

10. Carrots 

11. Cereals (wheat, oats, Rye) 

V = ‘OOOOOl grm. 


Vs per lOQ grms. of dry mailer 

« • 5870-63K'000 
19-44-8 
-• 1 5-3-500 -0 

.. 16 0-154 5 

O-6-40-0 
4-5-14-0 
64 

3-1-87-0 
2-1-3-0 
0-2-77-5 
0 1-17-5 




a» ff!^./100 grm. of freih matter 


on a dry matter basis 
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I It is deflaitely kaown that iron plays a part in the function of 

^ the nucleus and the cell generally, hut just what partit plays in the 

j metabolism of the cell is not yet understood. Iron is essential in 

' the formation of hsemoglobin. There are several views as to the 

s way in which iron may he taken to function in blood regenera- 

3 tion: (1) in some organically combined form such as in egg yolk; 

j (3) in ionized form such as in iodized salt; or (3) in inorganic form 

J in combination with traces of other elements such as copper and 

j manganese. It is quite possible that copper may act as a catalyst. 

5 There is a need for large-scale feeding trials continued over 

^ long periods before any definite conclusions and advice can be 

j given with regard to supplementing a given ration with small 

doses of these elements. 

* * * * 

Crichton, of the Rowett Research Institute, Aberdeen, gives 
The Mineral ^ comprehensive review of the marginally-noted im- 
Requirements portant Subject, covering 124 references and experi- 
of Dairy Cattle, mental woi'k at the Rowett Institute. The same was 
printed in the Journal of Dairy Research^ Volume II, No. 1. 

Evidence suggests that a deficiency of phosphorus limits the 
milk yield; but, under ordinary conditions, where concentrates are 
fed, phosphorus is not likely to be a limiting factor. In the same 
wa}^, calcium may be a limiting factor. The lack of salt in the diet 
has been shown to result in a complete break-down, shown by loss 
of appetite, rough coat, lustreless eyes, and a rapid decline 
in both live weight and yield of milk, chlorine, and not sodium, 
being the limiting factor. Iodine, even in doses up (o 100 mg, 
daily, has not resulted in increases in the milk yield, at least for 
the first lactation. Iodine doeshave a beneficial effect on the 
general condition of the animal. 

Reproduction is greatly influenced by the mineral content of 
the feeds. Rations containing an ample supply of minerals defin- 
itely improves the reproductive capacity of the animal. 

Good pasture supplies both calcium and phosphorus in the 
proper proportions. Concentrates are usually deficient in calcium, 
although relatively rich in phosphorus. 

The mineral differences in rations of cows may be made good 
by the addition of mineral salts. 

* * * * 

Garner, of the University Farm, Cambridge, summarizes the 
Grading Up is advantages of milk recording as follows:' — 
the Sequel of 1. The milk yield of each individual COW Can 

Milk Recording, ascertained and authenticated. 

2. The poor producing cows can be culled— such culled cows 
are frequently those that have milked well and filled the pail shortly 
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after calving, but ■who lacked persistency and went dry a few 
months after calving. Such cows, in the absence of milk recording, 
would, ill all probability, have been missed. 

3. It provides the only sensible, economic way of feeding 
concentrates, namely, according to production. By this means the 
higher producers receive more concentrates; thus their milk 
yields can be maintained without undue strain upon themselves, 
and thus they have a greater chance of having a longer life in the 
herd. 

4. Daily recording gives the farmer a barometer of the cow’s 
health for any sickness is quickly reflected by a fall in the milk 
yield. 

5. The mere fact of being able to sell cows with a milk re- 
cord will increase their capital value for they have proven their 
powers of milk production — they are known to be potential producers 
for future lactations. 

6. Similarly, the heifer calves sold from the recorded cows 
will have an increased value because they will naturally be expect- 
ed to milk reasonably well. 

7. The farmer is provided with the necessary data from his 
cows to enable him to formulate a breeding policy. This must in- 
volve a rearing policy too, which, despite the present high cost of 
calf-rearing, provides the only way to herd improvement. 

8. Also the breeding value of the bull can be ascertained by 
comparing the milk yields of his daughters with their dams. 

9. The marking of the calves shortly after birth by the Milk 
Becording Society’s representative assists the farmer in his breed- 
ing policy. 

10. The Milk Becording Society advises farmers on the 
rationing of their cows, and provides the farmer with a convenient 
book for the keeping of his records. 

11. It creates interest, and encourages the cow-men to do 
their best. 

» * » * 



Score one for the tooth-bimsh and tooth-paste manufacturers. 
Dental Decay latest theory about what makes teeth decay 

May Depend on up.sets the explanation of food experts, and goes 
Quafity^of Diet, ^^^kto the idea that teeth decay when food stays in 
them and decomposes, it appears from a report 
in the magazine /.9c^e^^ce, by C.A.Hoopert, RA-Webber, and T.L. 
Canniff, of Michigan State College. 


What you eat probably affects the condition of your teeth, 
but it is the physical quality and consistency of food, rather than 
its chemical composition, that counts, these investigators think, 
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“The elimmation from the diet of foods that are dijBdcult to- 
remove from the teeth would perhaps go far in wiping out dental 
worries,” these investigators stated. 

The foods that ham flenty of vitamins and calciuniy the 
so-called protective foods ^ also happen to be foods that do not stay 
in the teeth long . Mills, for instunce^ and other dairy products 
may o-we their tooth-strengthening properties as much to the fact 
that they donH stick in the teeth as to their lime and vitamins. 

The fact that improvement in the condition of the teeth 
follows a change in diet to include more of these foods may be 
simply because the increased amount of “protective” foods neces- 
sarily reduces the consumption of the foods that tend to remain 
in the teeth and decompose and cause decay. 

The Michigan investigators base their theory on observations 
on rats. In the first place, these animals do not often develop 
caries, even when fed on diets lacking in factors supposedly essen- 
tial for tooth development. But normal animals fed on the stock 
laboratory ration, designed to promote normal dental development 
and maintenance, were found with decaying teeth. 

Further investigation showed that particles of the cornmeal, 
which formed a large part of the diet, lodged in the lower molar 
teeth. In a few weeks a small cavity appeared where the impac- 
tion of cornmeal had been. This encouraged more impaction of the 
cornmeal particles, and more decay. 

On the other hand, rats that were being fed a diet low in calcium 
and vitamins, but with oatmeal substituted for the cornmeal, had 
no decayed teeth, even though the teeth were relatively soft in 
structure. When oatmeal was substituted for cornmeal in the 
stock ration, no decays were seen. 

The size of the particle of cornmeal affected its tendency to 
lodge in the crevices of the teeth. Finely-ground cornmeal that 
passed through a sixty-mesh screen had very little of this tendency, 
but forty-mesh screened cornmeal did stick in the teeth. 

“It would appear desirable to give some attention in human 
dental studies to the physical properties of individual foods and 
of food mixtures with respect to their tendency for retention by 
the teeth,” the investigators concluded. “It is apparent from 
the results that a diet considered adeijuate merely from the 
chemical point of view is not necessarily a guarantee against 
dental decay. — Science News Letter, August, 1, 1931. 

* * * * 

This is the title of a fi22-page book by M. A. dull, Senior 
Progressivo Foultry Susbandmau of the IJ.S. Department of 
Poultry- Agriculture. The book is well illustrated and 

Raising, Supplied with economic data. It is published by 

Armours Livestock Bureau,Dnioa Stock Yards, Chicago, 111., D.S.A. 
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It is a book intended for the progressive poultry husbandman. 
That poultry-raising in the U.S.A, has been progressive is evidenc- 
ed by tables showing the value of poultry income from various 
sources compared to other crops and branches of agriculture. 
Eor the year 1928-29 the order of the first seven products in 
respect to the cash income they yield is dairy products, hogs, 
cotton, cattle, poultry products, vegetables, and wheat, 

* « * ■ » 

The first session of the All-India Eural Representatives’ 
India’s Rural Conference was held at New Delhi at the Red 
Problem.* Cross Society hall in the month of March. 

The fudamental resolution adopted by the conference is 
as follows: “This All-India Rural Representatives’ Conference is 
of opinion that the propositions adopted at this conference be 
considered as the basis of an all-India rural policy for consider- 
ation and discussion, and that opinions and suggestions be invited 
from all groups, bodies, and persons interested in rural affairs 
for consideration at the next conference. 

The propositions from group A to E and general propositions 
adopted at the conference are: The immediate necessity for the 
examination and revision of land revenue policy and the land 
system; a judicial commission for zamindari rights; a tenancy 
commission for the charter of tenants’ rights; rural labour inquiry; 
a registered money-lenders’ association; conversion of the taecavi 
system into a banking system; the establishment of a rural 
development board, agricultural improvement trust, rural colonies, 
the village commonwealth council for reconstituting the villages 
as self-administering units as a part of the executive system, 
a rural areas educational council, a system of central rural 
schools; the need for a rural voluntary constabulary and rural 
statistics; the immediate necessity of an administrative recog- 
nition; and the organization of a rural water-supply system, rural 
electric supply and rural communications by roads and telephones 
in villages. 

The other proposition recommended was to establish an 
agricultural tenants’ corporation in the districts and a farm 
board, as in the United States. The policy of the conference was 
defined to be the utilization of every agency for the remaking of 
village life, and co-operation with all bodies and persons for the 
rural cause. 

The General Council of some fifteen members of the Council 
of State and 45 others was constituted as the head of the body, 
with Mr.G.K.Devadhar as president; and an Executive Council was 
appointed, with Lady Vidya Gauri Raman Bhai as president and 


^Ji^ioneeTf Mci>rch 2‘ithj 1933. 
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Mr. Eamrai Mohan Eai as general secretary, with necessary 

powers. . 

« * * * 


In every town and city in India milk producers, dealers, 
hawkers, and private cow-keepers are at variance. 
The Need for and in a highly undesirable competitive state. 
Asioc^ation^in*' present no attention is paid to regulate the 

India. milk Supply in any way. There are yearly recur- 

ring periods of plenty and scarcity. During all 
times of the year adulteration and sharp practices and unsanitary 
methods seem to be the key-note of the milk trade. 

In probably no other business does the efficiency of the milk 
business depend so much upon the integrity, honesty, and intelli- 
gence of the producer. 

At present competitors distrust one another, whereas they 
should be able to trust and co-operate with one another. 

The co-operative departments of the various Governments have 
a real opportunity to show the intrinsic value of co-operative 
principles in this line of enterprise. The difficulty lies in the fact 
that the co-operative departments are lacking in suitable men— men 
who understand both dairying and co-operation^ — for this work. It 
is the duty of every public-spirited inan, woman, and child to study 
the problem, and do what can be done to assist. 


• * * * 

A cow fed on roughage alone is limited in the amount of milk 
and butter-fat she can produce. The digestive 
Ratioill"''*^***^****'* capacity of cows is limited. Cows of high product- 
ive capacity cannot eat and digest enough food in 
the from of roughage to supply the nutrients required for heavy 
milk production. It is profitable to feed grain supplements to 
heavy producers, but it is not profitable to feed grain to mediocre 
cows whose production is not in excess of the nutrient require- 
ments that can be met by the dry-roughage ration. For these rea- 
sons the dry-roughage ration is the most profitable for cows of 
low or average productive capacity; but a grain supplement be- 
comes profitable when fed to cows of high productive capacity. 
It is poor business to underfeed good cows, and to overfeed all 
cows. 

The question arises as to what are the low levels of production 
for the Indian breeds of cows that are satisfied by the nutrients 
of an all-roughage ration? 

A common opinion among cattle feeders is that an animal 
giving 10 lbs. or less of milk per day can subsist on roughage 
alone. 

The editor will be pleased to hear from practical feeders as to 
their experience. 
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Marketing -witliout any doubt is one of the major problems of 
Coo erati e the kisan. It is also a problem that lends itself 
Marketsngr* Tery well to co-operative methods. 

Co-operative marketing does not mean just 
finding a market for products. It involves the standardization of 
the products grown in a community, and the careful inspection 
and grading of these products before being placed on the market. 
In this way the demands of the tradeare met. 


A co-operative marketing organization can build up outlets for 
products that are beyond the range of possibilities for the 
individual. Supplies and raw materials can also be purchased 
co-operatively. 


Co-operation, however, is not a cure for all ills. It is a remedy, 
but requires careful attention, and must arise from a necessity. 
Questions of religion and the peculiar characteristics and make- 


up of the local population and attitude have to be thoroughly con- 
sidered in the formation of a co-operative marketing association. 




LOSS BY EROSlOK IN INDIA 

Dk. Sam HiGGiNBOTroM 

The greatest mechanical economic loss from which India suffers 
is the loss of fertile soil by erosion. As one travels up and down 
India, he cannot fail to be impressed as he approaches water- 
courses and rivers with the marks of erosion. Sometimes the eroded 
land takes on the nature of “bad lands.” I think of stretches of the 
Punjab along the Jhelum; I think of stretches along the Jumna in 
theXJnited Provinces, and along the Chambal in Central India along 
the Narbada and along the Krishna. In many parts of Central India 
formerly there was sufficient soil above the rock to guarantee for 
all time, as long as the soil remained, abundant crops. Butin 
many places several feet of this good soil have washed away, leaving 
bare rock. The loss by erosion means a depletion of the farmer’s 
most valuable asset. Soil is the most important integer of his 
capital. ithout soil no crop is possible. The soil that is now 
being lost by erosion has taken unbelievably long periods of time 
to put into its present position. It is now being lost to the value 
of crores of rupees every year. India, through neglect, is losing 
its birthright. 

The loss of fertility from soil due to bad methods of farming, 
the loss of stock due to epidemic disease, and almost any other 
farm loss, can be made good; but the loss of soil by erosion is 
complete and final. No replacement by any mechanical or eco- 
nomical means is known. This loss of soil is cumulative and pro- 
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gressive. Unless Tigorous action is taken to prevent it, mncli 
land in India that is now oulturable will soon be classed as 
uneulturable waste, with consequent impoverishment of the whole 
country. Mau will not be able to grow forest on much of it. 

The loss by erosion is no longer a local or provincial matter. 
It is an all-India concern. It is so important that the Government 
of India would be justified in putting on the most highly-shilled 
engineers it could find to eo-operate with the various provincial Gov- 
ernments and Native States’ Governments to prevent further loss. 
A well-known geologist has estimated that the Ganges carries down 
eight times as much silt as the Mississippi. The very heavy 
downpours of rain in a short period of time are what do the most 
damage in India. Were the rainfall evenly distributed and gentle, 
not so much loss would accrue. 

The Agricultural Institute at Allahabad is located on the 
south bank of the Jumna river. It adjoins on the east the embank- 
ment of the East Indian Railway. When we took possession of 
this land in 1912, it was badly gullied and eroded, so much so that 
much of it had been classed as uneulturable. The lay of the land 
was carefully studied by the Institute staff. Bunds of earthwork, 
with puoca spill-ways, were put in at convenient places. In a 
few years very striking results were evident. Along the actual 
river-bank, which was deeply gullied, the mouth of every gully 
had been closed by an earth dam. The earth was taken from the 
river-side. The river was in high flood in 1916. The result was 
that, when the river went down, behind these bunds we had 
beautiful level fields. Some of the gullies, by actual measurement 
17 feet deep and 60 to 70 yards wide, were completely filled with 
beautiful rich silt. Opposite the big brick arch of the East 
Indian Railway a masonry dam was erected. In three or four 
years beautiful rich silt was collected, about 8 feet at the deepest, 
varying in width from a few yards to 60 or 70 yards, and extend- 
ing back nearly half a mile. At the south boundary of the farm 
there was one place where three streams came into one big nulla. 
Advantage was taken of two promontories of stiff black soil. 
A masonry dam, costing a thousand rupees, was put in. Within 
five years there was a fill of 14 feet of rich silt. This dam 
reclaimed nearly seven acres for the Agricultural Institute, and 
well over forty acres for our village neighbours. The land which 
had been the poorest in the village is now the richest. 

The villagers have estimated that behind this dam, on soil 
which formerly grew very little, are grown crops to the value 
of several thousands of rupees every year. 

There are millions of acres of similar land in India which 
could be reclaimed at very little expense of money capital. If 
the villagers were properly organized, and a scheme drawn up, 
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they could work at makiag these dams at those periods of the 
year wheu normally they have no work to do in connection with 
their agricultural operations. These dams would be in the nature 
of permanent improvements. Without somebody giving the lead, 
and guaranteeing to the man who does the work on the dam a 
certain share in the return from the improved land, little is likely 
to be accomplished. The soil reclamation branch, with skilled, 
trained officers, might easily be put under either the Department 
of Agriculture or the Department of Co-operation. I am writing 
about something that we know will work. We have been at it 
for a sufficient length of time to know that there is no risk of 
failure. I write to call attention to one of the greatest problems 
now before the people and the Government of India, pleading that 
some suitable steps be taken at an early date. 


TWENTY-FIVE METEOROLOGICAL LAWS: VISHER« 

In order that climatic factors, or the influences controlling 
climate, may be understood, a number of meteorological laws must 
be held clearly in mind. Twenty-five such laws may be stated 
briefly as follows: — 

Group i.— T emperature 

1. The eaitb’s surface is warmed chiefly by solar radiation, 
and to a lesser extent by radiation from the warmed atmosphere. 

2. The earth’s surface is cooled chiefly by outward radiation 
to the overlying air, which is thereby warmed, and then usually 
rises, carrying the heat to higher levels, where it readily escapes 
into space. A secondary method of cooling is that which accom- 
panies evaporation and thawing. A third method — radiation into 
space — is also important in high altitudes and in dry regions. 

3. The lower atmosphere is warmed chiefly by the absorption 
of terrestrial radiation and to a minor degree by the absorption of 
solar radiation. 

4. The lower air is cooled chiefly by convection, ^.e., the 
rising of the warmed air, and subsequent radiation to cooler air 
and into space. It is sometimes cooled by radiation to cooler land 
or water. 

6. Yertical rays from the sun are more effective in warming 
the earth than are oblique rays; the more oblique the rays, the less 
heat received. Kays which are reflected from the earth have no 
effect on terrestrial temperature. 


*Parfc of the introductory chapter of the book “Oiimatic Laws,’* published by John 
Wiley and Sons. 
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6. As all atmospheric molecules, and especially water vapour, 
interfere with the passage of heat, the drier and the thinner the 
air, the greater the heating by rays coming from the sun at a given 
angle, and the more rapid the cooling by night and in the shade. 

7. Heat is carried from place to place mostly by winds, and to 
a lesser extent by ocean currents. 

8. Water warms less easily, and more slowly, than land, and 
cools more slowly because {a) the specific heat of water is about 
twice that of landj (6) water is warmed to a greater depth, because 
of transparency and convection, and hence the surface layer is not 
warmed so much; (c) there is more reflection from water than from 
land; and {d) there is usually more evaporation from water than from 
land. The slower cooling of the water is because of (o) and (6), 
and because water vapour and clouds are more abundant over water 
than over land. Water vapour and clouds hinder the escape or 
heat. 

9. The temperature of an object increases until the loss off 
heat equals the addition of heat. When the loss and the gain 
balance, the temperature remains constant. When the loss exceeds 
the gain, the temperature falls. Therefore maximum temperatures 
occur after the time of maximum loss of heat by radiation. In 
other words, there is a daily and seasonal lag. 

10. Evaporation is a cooling process; when condensation 
occurs, as much heat is released as was required to evaporate the 
condensed vapour. However, since most condensation occurs high 
up in the air, where the heat can easily escape to space, the flnal 
result of evaporation is usually surface cooling. 

11. Eapid descent warms air, while rapid ascent cools it. The 
adiabatic cooling of dry air while ascending is at the rate of 1°F. 
for each 200 feet approximately. 

As a summary of these laws of heating, it may be well to 
picture the cycle due to their joint action. The sun rises; its rays 
penetrate the air, but are absorbed by the dark soil, which thereby 
is warmed and gives out long heat rays which are absorbed by the 
air. As the air becomes warm, it expands. Winds are set up, and 
the heated air is moved away and warms other places where the 
sun’s heating is less effective. Sometimes the air rises, and is 
therefore cooled adiabatically, oecasionally enough so that its 
moisture is partly condensed with a liberation of heat which still 
further warms the air. Gradually the heat escapes outward into 
space or downward to cooler earth and water until the air is no 
longer relatively warm. Then gravity pulls it down to the earth’s 

surface, where it awaits another warming the following day. 



„ fWE:&?tt-Fi¥E METEOROLOGICAL 'lAWS 4S 

, G-ROUP 2., — Wl^DS 

^ 12. Relatiyely cold air teads to sink, and crowd under waroier 
air, thus forcing it to rise. This is because cooling causes 
contraction and warming causes expansion, and hence a given 

volume of cold air is heavier than a like volume of warm, expanded 
air, ' ■ 

J3. Winds always blow from places of higher air pressure to 
places of lower air pressure because the great force producino- 
winds IS gravity. a- o 

^ 14.^ Winds are deflected by the rotation of the earth — to the 
right in the northern hemisphere and to the left in the southern. 
The extent of deflection increases with latitude. 

16. Winds blow at a large angle with the isobars if there is 
much friction and at a sinall angle if there is little friction. In 
other words, if there is little friction, the air circulates round and 
round a centre of low pressure; but, where there is much friction 
it approaches the centre of the low more directly. 

16. Surface winds are influenced by topography and surface 
temperature. Winds tend to descend slopes, to follow valleys to 
go toward warm areas, and to avoid elevations and cold areas. 

17. Wind velocity depends on the barometric gradient, of 
difference in air pressure per horizontal unit, and upon the amount 
of friction; the steeper the gradient, and the less the friction, the 
stronger the wind. 

Group 3. — Moisture 

18. The ability of air (space) to hold moisture increases 
sharply with increased temperature, doubling with each increase of 
approximately 18°F. (lO^C.j In other words, as the temperature 
rises, the relative humidity _falls;_ this in spite of the fact that 
the absolute, or actual, humidity is increased with increased tem- 
perature whenever there is water which may be evaporated. 

19. Atmospheric moisture is derived by evaporation from all 
moist surface.'^, chief of which is the ocean. 

20. The rate of evaporation increases with temperature and 

wind velocity, and with decreased relative humidity. It is also 
increased slightly by decrease in air pressure, in absolute humidity 
and in the salinity of the water. ’ 

21. Atmospheric moisture is transferred chiefly by wind and 
the vertical moving of air called convection. (Diffusion, the other 
prooess of transference, is altogether subordinate.) 

22. Condensation occurs when moisture is cooled below the 
saturatioQ-point or dew-point. 

23. The amount of condensation depends upon the absolute 
humidity of the air, the amount of vapour cooled, and the extent 
of cooling beyond the dew-point. 
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24. Precipitation occurs whenever drops, flakes, or pellets are 
formed which are too heavy to be sustained in the air by the rising 
air currents. 

25. Precipitation is heavy when a large volume of warm moist 
vapour is cooled, notably below the saturation-point. 

As a summary of these laws of moisture, it may be well to 
describe the cycle that often occurs. The sun rises over the ocean 
and the air is warmed. It thereupon becomes able to hold more 
moisture, and evaporation is facilitated. As the air is blown over 
the moist surface, it takes up moisture, rapidly if it can hold much 
more than it already has, and slowly if it is nearly saturated. The 
wind blows upon the land, carrying moisture from the ocean. It 
encounters a mountain range and is forced to rise. In doing so, its 
temperature is lowered. At a moderate height it is cooled sufl&c- 
iently so that it can no longer hold all its moisture, and clouds form. 
At a higher elevation a drizzle is produced. If the range is high, 
or if convectional overturning takes place, rain falls until the 
excess moisture has been precipitated. 


DRY COTTON DISCS ARE MOST EFFICIENT MILK STRAINERS* 

Wire-gauze has been Discredited as a Material for Removing 
Foreign Materials from Milk 

G. Malcolm Trout (Section of Dairy Husbandry) 

Despite all precautions to exclude foreign materials from milk, 
an appreciable amount of sediment finds its way into the milk 
supply during milking and subsequent handling. The presence of 
this sediment makes straining of the milk before sending to market 
an imperative operation. During certain months of the year tests 
are made at many market milk plants to determine the amount of 
sediment present in the milk purchased. The results of these 
tests, when compared to standard charts, give a definite idea con- 
cerning the cleanliness of milk production, and also a numerical 
rating which affects the final total score of the milk examined. 

Because of its inefficiency, its source of contamination, and its 
condemnation by city milk ordinances and milk inspectors, the 
wire-gauze strainer has been relegated to the past in Michigan 
market milk circles. In its place, various kinds of cloth and cotton 
pad strainers are being used. Daring the past winter several 
trials were made at this station to determine the comparative 
values of several types of strainer materials. Eight different kinds 

^The Quarterly Bulletin^ Volume XIII, No. 4; Agricultural Experiment Station, Michi- 
gan State College, East Lansing, Michigan, U.S.A.. 
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of strainer cloth materials and cotton pads were used. Eight of 
these were used in the standard stamped milk strainer, which con- 
sists of the strainer proper, the concave perforated disc, and the 
securing ring. The strainer materials consisted of two different 
makes of common cotton discs, on gauze-face reinforced cotton discs, 
squares of flannel, percale, doubled cheese cloth, muslin with the 
fibre side up, and muslin with the fibre side down. 

Three gallons of whole raw milk, to which were added exactly 
five grammes of very finely-pulverized dirt, were strained through 
each type of strainer at temperatures of 95°, 80'’, and 60°E. In 
one series, all the strainers were wet with water before admitting 
the milk, while, in a second series, all the strainers were dry. The 
efl&ciency of the strainer in removing the dirt is shown in figure 1. 
The sediment discs show the amount of the dirt per pint which 
passed through the dry filter when the milk was at a temperature 
of 95°P. At this temperature the milk passed through the strain- 
ers, whether wet or dry, very rapidly. However, at 80° F., the 
time required for the milk to pass through the strainers previously 
wetted with water was considerably longer than that required for 
a similar lot to pass through the dry strainers. Different periods 
of time were required for the milk to flow through the different 
wetted strainers, depending upon the thickness and nature of the 
material. When the strainer was previously wetted, the water 
which first came in contact with the strainer seemed to dominate the 
strainer and let the milk, which is an emulsion of fat and water, 
flow through with difliculty. Furthermore, the wetted strainer 
was much less efficient in removing the sediment from the milk. 

The flow of milk through the strainers at 60°F. was so slow 
that it would be impractical to attempt to strain milk at that tem- 
perature. ' 

The meshes of the cheese cloth were so large that practically 
all the sediment passed through without difficulty, even when the 
cloth was doubled. One thickness of percale used as a strainer 
Could easily be classed with cheese cloth in respect of rapidity and 
efficiency. 

Muslin, either with the fibre side next to the milk or opposite, 
was little better than cheese cloth or percale in removing the sedi- 
ment from milk. However, when used with the fibre side next to 
the milk, more efficient straining resulted than when the strainer 
cloth was reversed. 

Of the various cloths used, flannel was most efficient in remov- 
ing dirt from the milk, although the efficiency could not be com- 
pared with that obtained by the use of the various cotton pad 
strainers. 

Three different kinds of cotton strainer pads were used. Each 
was very efficient and rapid in removing the dirt from the milk, 
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especially whea not more than 10 to 15 gallons of milk were strain- 
ed through the same pad. 

A second series of experiments consisted of straining 40 gal- 
lons of milk at 95°F. through each of the three cotton strainer 
pads and through the most efficient cloth — flannel. A sediment test 
was taken of the original milk, and again after each 10-galIon 
portion had passed through the strainer. The sediment discs 
secured are shown in figure 2. In general, the flow was consider- 
ably decreased after the first lO gallons had passed through the 
strainer. Often it was necessary to administer a slight jar at the 
beginning or soon following the introduction of the second 10-gal- 
lon portion. The tests showed that in every case jarring was 
unsatisfactory as it reduced the efficiency of the strainer. The 
last 10-gallon portion yielded a sediment disc showing as much 
sediment as the sediment disc of the original milk before straining. 
Jarring seemed to make small holes in the strainer pads which re- 
sulted in uneven straining, and through which the previously col- 
lected dirt passed readily. 

Time is an important factor in straining milk. When not more 
than 10 gallons of milk were strained through each strainer pad, the 
difference in time required with the different strainer pads was of 
little practical importance. In every ease considerably more time 
was required to strain the second 10-gallon portion. In some cases 
the time required to strain the second 10-gallon portion was over 
twice that required to strain the first lO-gallon portion. 

In strainer pad number one the flow of milk stopped after 18 gal- 
lons had passed through. It was necessary to give the strainer 
a slight jar to start the flow again. Other jars were administered 
after 20, 25, and 28 gallons of milk had gone through. Prom that 
point on continuous agitation was necessary to get milk through 
the pad. 

Similar experiences were encountered in strainer pad number 
two. Milk ceased flowing after 15 gallons had flown through. 
Jarring the strainer was necessary at that period, as well as after 
18, 22, 25, and 27 gallons had been strained. Continuous jarring 
was necessary from that period to start and maintain the milk flow 
through the strainer. 

Strainer pad number three required less jarring. Plow of 
milk first ceased when 26 gallons of milk had been strained through 
the pad. After 30 gallons had been strained continuous jarring 
was required. 

Strainer pad number four permitted the milk to flow through 
without much jarring of the strainer. Although the flow had not 
ceased, a vigorous jar was given the strainer after 10 gallons had 
passed through. Further jarring was not necessary. The fibres 
seemed to break apart, which permitted a steady, rapid flow. 
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SWEET COTTAGE CHEESE 

Dairy Department, Agriceetueal Institute, Allahabad 

Cottage cheese is undoubtedly the most popular of the many 
types of soft cheeses. It is usually characterized by a sour or acid 
flavour and mushy appearance, which is due to the presence of whey 
in the curd. By varying the ordinary method of manufacture it 
is possible to almost entirely eliminate this sour whey from the 
curd and produce a cottage cheese with a delicious sweet flavour, 
firm body, and consequent popularity. The method and temper- 
ature used in cooking are largely responsible for the expulsion of 
the whey. 

Milk Used . — Only sweet, clean skim-milk, which has been 
pasteurized, is used. The most preferable method of pasteurizing 
is to hold the milk at 145°P. for thirty minutes. It may be flashed 
heated at 160°F. If the milk is to be stored or shipped, it should, 
immediately after pasteurizing, be cooled to 40‘’-45“F.; but, if it is 
soon to be made up into cheese, it will be necessary to cool only to 
the setting temperature, which is 68®-70®F. 

Setting the Milk . — No exact temperature at which it is best 
to set the milk can be given, but ordinarily 68°-70°F. gives good 
results. When the temperature is correct, lactic acid starter is 
added to the extent of f of 1 per cent to I per cent; and, in order 
to insure uniform coagulation, it must be thoroughly mixed with 
the milk. 

To each 3,000 pounds of milk are added 3 to 4 oc. of a 25 per 
cent solution of calcium chloride. This is to replace some of the 
salts destroyed by pasteurization, and is very important if the full 
effect of a coagulant is to be obtained. 

One cc. of Hansen’s Cheese Eennet is added to each 3,000 pounds 
of milk. Both the rennet and the calcium chloride should be diluted 
with plenty of cold water (about forty times their own volume) 
and thoroughly stirred into the vat of milk. 

Since the appearance of any food product has considerably 
to do with its sale, it will be found desirable to add enough 
Hansen’s Cheese Colour to give the finished cheese a rich 
creamy appearance. This colour is very strong, and only small 
amounts are needed. Start, for example, with | ounce for each 
3,000 pounds of milk; and, if that is not sufficient, the next day 
increase the amount of colour until the proper amount is found which 
gives a desired shade of colour to the cheese. Always dilute the 
cheese colour with water, just as is done with rennet. Never mix 
the rennet and cheese colour, but thoroughly stir the colour into the 
vat of milk before any rennet is added, and always add cheese colour 
after the starter has been added, 
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Milk is allowed to curdle to what a cheese-maker terms a 
“clean break.” This is determined by inserting the finger in the curd 
obliquely and slowly raising it to break the curd. The curd should 
break fairly clean over the finger. The setting time required to 
obtain this coagulation will probably be 12-14: hours, but will vary 
considerably, due to local conditions. It is well to set the milk at 
4 or 5 o’clock in the afternoon, and then the curd will be ready to 
out the first thing in the morning. 

Cutting the Curd . — The acidity of the whey at cutting is from 
•56 to ’62. The curd is cut in exactly the same manner as an 
ordinary eheddar curd. It is cut lengthwise of the vat with the 
horizontal knife, and then lengthwise and crosswise with the vertical 
knife, to form cubes of the curd. Always insert the knife so 
that it will cut its way into, and not break up, the curd. Since 
the size of the curd particle is a factor controlling the devel- 
opment of the cheese, the development will not be uniform un- 
less all particles are of the same size. Most makers will find 
the finished cheese will have a much better appearance if the 
curd is cut into large particles. Knives, which cut the curd into 
I to 1 inch cubes, are about the right size. Of course, the curd 
shrinks considerably when cooked, so the finished cheese particles 
will be much smaller than |-inch sized cubes. The cooking 
process is started as soon as the curd is cut. 

Cooking the Curd . — Extreme care is required at this point 
as the curd may be easily ruined for making good cheese. Live 
steam is never used to cook with, but a water-jacketed vat is used; 
and one must be sure the water does not leak out and allow live 
steam to take its place. Have overflow pipe at water-level desired, 
and keep small amount of water running out. The curd is heated 
very slowly, and stirred only occasionally. The stirring should be 
just sufideient to insure the heat being evenly distributed through- 
out the mass of curd particles. If the temperature is raised too 
rapidly, a tough cooked film will surround each particle, making it 
impossible for the whey to escape from the centre of the curd. No 
set rule as to how fast to apply heat can be given, but good makers 
are not disappointed if two hours are required to bring the curd 
up to 100®. 

A good device for stirring curd when it is soft may be con- 
structed as follows: Attach ^ or |-inch board about 6-8 inches wide 
and 2-3 feet long at right angles to the end of a wooden handle. One 
edge of the board may be tapered off, and the device will then 
appefir like a scraper. This device, when pushed across the vat, 
scrapes up each particle of curd at the bottom, and seems, if care- 
fully handled, to break up the curd even less than hand stirring. 

As curd particles become gradually warmer, the whey will 
tend to be driven out more rapidly, and the rate of cooking can be 
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increased. The curd particles will shrink and become more and more 
firm as the whey is expelled, and a stage will finally be reached 
where a rake may be used to stir the curd. At that point the 
heat is applied more rapidly, and the stirring must become more 
frequent. 

Determining Whenthe Curd Is Sufficiently Cooked. — ITo writ- 
ten rules can take the place of experience and observation, and good 
cheese-makers carefully observe and study each curd from day 
to day. No two curds are exactly alike. Sometimes ilO°F. is 
high, enough and then again a cooking temperature of 140°r., or 
even 150°F., may be required. 

One of the first indications of sufficient cooking is that most 
of the curd which has been floating will sink to the bottom of the 
vat. This is because the whey is expelled; and the curd is heavier 
than the whey it displaces. Press a particle of the floating 
curd with the thumb. If a dent tends to remain for a minute, the 
indication is that the whey is out of the centre of the curd. 

Break open a particle of the curd. It should, when finished, 
break clean, leaving a glossy, smooth surface at the breaking-point. 

Put a handful of curd in a pail of cold water and stir. Note 
how much the curd shrinks. Gather up and curd press the together 
gently in the hand. If the curd particles mash up like ordinary 
cottage cheese, they are not done. On the other hand, if, when 
released, they spring apart, each particle retaining its original 
shape, and they are “live,” and somewhat rubbery, the cooking is 
probably finished. The curd should be cooked dry enough so that a 
yield of 13-16 pounds from each 100 pounds of milk will be obtained. 

Removing the ITAe?/.— Push the curd to the back end of the vat 
and drain exactly as in draining a cheddar cheese vat. 

Washing the Gwrcf.— Wash the curd two or three times to 
wash away all traces of whey. Use planty of cold water, and, when 
the wash water is perfectly clear, it indicates that the whey is re- 
moved. No pressing or draining of any kind is required other 
than to allow the curd to drain about 15 or 20 minutes in the bottom 
of the vat. The curd should then be put in a cooler at 32®-35“F. 
and allowed to set overnight. 

Creaming and Salting.— Th.e demand for the product will be 
increased if, after the curd is cooked, a small amount of fat is 
added. This is best added in the fotm of rich cream exactly as is 
often done with ordinary cottage cheese. The demands of the 
market and the price obtained will determine the amount of cream 
to use. Ordinarily 2 to 4 per cent fat in the finished cheese is 
sufficient. The mixing may be done by hand or mechanically, as 
is most convenient. Salt at the rate of approximately 10 ounces to 
each 100 pounds of curd should be added at the same time as the 
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DRY SURPLUS FRUITS AMO VEGETABLES# 

Methods OP Drting- 

Preserving Foods by Drying may be done in four ways. _ 

By Sun Spread the prepared food in wire or netting 

trays cover the netting to keep the food from insects, and dry in 
the open air. This method is useful in dry, hot weather. 

By Artificial Heat in the Oven or a Special Drying Appara- 
tus. — When drying food in the oven, place it, properly prepared, 

on clean platters, dripping pans, or trays. Leave the oven* doors 
open during the process. Rapid ventilation is essential to success. 

By Air Blast Created hy Electric^ Fan.— By combining any 
of the above methods. Many find it desirable to start the drying 
process in the oven and complete it in the sun. 

Ten Rules por Drying 

1. Use Good Material. — Food selected for drying should be in 
the same condition as that selected for immediate table use. 

2. Worh Rapidly. — All food and vegetables should be dried 
as quickly as is consistent with good results. 

3. Slice Large Foods To Get More Drying fifrir/ace.— Small 
fruits, vegetables, some berries, mature beans and peas, and small 
onions may be dried whole. Larger fruits and vegetables should be 
out so as to expose more surface for drying. The usual way of doing 
this is to slice them. 

4. Do Not Overheat. — If the food is to be dried in the oven, 
the temperature should not be too high, otherwise, the food will 
cook rather than dry. Use low heat throughout the entire process. 
At the beginning the oven should be somewhat cooler than the 
latter. The temperature should never exceed i40°F. The use of a 
thermometer helps to avoid overheating. A cooking thermometer 
may be kept in the oven while the food is drying by placing it 
through two corks in which holes have been punched. 

5. Be Sure Food Dries Evenly. — Food should be stirred fre- 
quently during the drying process. This prevents overheating 
and the growth of moulds. 

6. Keep Food Free from Dust and Insects. — Foods dried 
out of doors must be protected from flies and other insects. Mos- 
quito-netting or cheese cloth stretched on frames may be used. 
Always be careful to avoid dust. 

7. Prevent Dampness. — Do not allow food to become damp 
during the drying process. It is better to bring food which is 
becoming sun-dried indoors at night. 


Agricultural Bxteusiou Service, Uuiversity of Wisconsin, circular No. 6$. 
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. 8. Conditioning . — All food should be thoroughly dried before 
it is stored. It is best to allow it to remain in a dry place for 
several days, turning it frequently in the meantime; this permits 
more complete and effective, drying. The process is technically 
known as “conditioning.” 

_9. Storing Dried Food . — Store dry food in paper bags, boxes, 
or tin containers, such as pails and cracker boxes. These should 
be kept in a dry place, free from insects. 

10. Save Cooking, Liquid . — Soak all dried food 24 hours 
before cooking. Cook in the water in which it has been soaked; 
allow this to evaporate to small bulk, and serve with the fruit or 
vegetable, or use in soups or sauces. 


How TO Dry Vegetables 

Corn — Method 1 




Corn — Method 2 

Husk freshly-picked corn, remove tips and kernels with sharp 
knife or cabbage-slicer; extract pulp or “milk” by scraping with a 
blunt knife; mix thoroughly; partially dry by placing corn pulp in a 
pan over hot water until mixture thickens. Spread on clean drip- 
ping-pans or platters; stir occasionaly while drying; when thorough- 
ly dry, condition and pack. 


String Beans— Method I 

_ Directly after picking, string the beans, wash in cold water 
drain on soft paper or towels; cut in 1-inch pieces or slice length 
wise; dry by artiflcial heat. 
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Greens and Herbs 
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pepper and cress are useful for this purpc 

in fiPv should be carefully 

SyinJ Th? 
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Pint, sage, onion tops, 
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’C" d7J“^’ spread on 

and dry m the oven, stirrins- 
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sliced and dried without previous 


Other Vegetables 

her vegetables, such as carrots, i 
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poor, or when the product is to 
ash, pare, or scrape; cut into qui 
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Berries may be successfully dried in trays in the open air 
where the 'weather is hot and dry. 

Apples and Fears 

Wash fruit, pare, core, and cut into ^-inch slices, dip 
immediately into a weak salt solution made of three level table* 
spoonfuls of salt to one gallon of water; drain; spread on trays, 
dripping-pans or platters; dry until some vhat leathery; condition 
and pack. 

Rhubarb 

Select young stems of rhubarb, wash and cut into |-ineh 
pieces, using a very sharp knife. If the skins are not removed 
the rhubarb retains its pink colour. Dry, condition, and store. 


A CRITICISM OF THE REVIEW OF AGRICULTURAL OPERATIONS 

IN INDIA, 1928-29 

(Government Press, Calcutta, 1931, Es. 3-2) 

Sam Hiqoinbottom, Agricultural Institute, Allahabad 

This report came to hand in December, 193). It runs to 251 
pages. It is hard to understand why a report of so much import- 
ance to the majority of the people of India should be delayed so 
long. Much in it is now out of date. 

The report, as usual, deals with the main crops of India, giving 
acreage and yields. It tells of improvement of the various crops; 
also of diseases and pests, of cattle-breeding, of agricultural engin- 
eering, agricultural education and co-operation, etc. It should 
be on the table of every intelligent landlord and educated farmer 
in India. It contains valuable information in concise form. 

And ^fit-some things strike one as being far from what 
they should be. The record of what is being done is imposing; 
but the record of what ought to be done, and is not being done, 
and for which no thought apparently is being taken as to how it 
can be done, is very disturbing. This is an official publication, and 
mentions chiefly what officials are doing. Would it not be well to 
pay more attention to what private enterprise, often with official 
co-operation, is doing? What the official does, he does because it is 
his duty to do. When he goes, it may die. What the non-official 
is doing is a measure of agricultural progress among the people, 
and a record of it is of more importance than the record of official 
action, 
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To study the receipts and expenditure of the agricultural and 
veterinary departments is a depressing experience. When one 
thinks that India is primarily an agricultural country, the sums 
spent on research and improvements are pitiful; one wonders why 
Government does not suppress the figures. They are so damaging 
when published. 

The net expenditure of the Imperial Department 
of Agriculture (page 189) was ... ... 11,14,485 

The net expenditure of Provincial Departments 
(page 190) was ... ... ... ... 1,05,63,165 

The net expenditure of Veterinary Services 
(page 191) was ... ... ... ... 44,18,369 

Total Rs. ... 1,60,96,019 

This means that the annual expenditure for agricultural improve- 
ment works out in British India to about one anna per head 
of the population. The increase in income to the cultivators of 
India due to the improvement of crops and methods is measured in 
crores of rupees every year. This surely is justification for 
Government to expand these departments. Yet these departments 
are usually the first to suffer in times of retrenchment. The in- 
crease in money in the United Provinces due to improved sugar- 
cane in 1928-29 is estimated at Rs. 3,11,50,000, or about twice as 
much as the total cost of all the agricultural departments in 
India. 

Modern agriculture is a science. As such, it ought to deal 
with facts. One fact is worth much more than many opinions. 
Yet in this volume opinions are freely expressed, where facts are 
needed. The facts may make the opinions that have been expressed 
seem wide of the truth. 

The “expert” who writes on cattle-breeding expresses the 
opinion that “so long as milk production is not raised to such a 
high standard as to cause loss of vigour, this may do no harm.” 
That is, his opinion is: that to breed an animal for large milk 
production is likely to lead to physical deterioration. One would 
like to know upon what basis such an opinion is formed. What 
facts are known seem to point in the other direction: that to increase 
the milk production of a breed leads to increased physical vigour 
of that breed. To produce a large amount of milk makes greater 
physical demands upon a cow than to produce smaller amounts of 
milk. Such an opinion as quoted above in such a document is 
likely to do much harm. Just as similar statements made in the 
report of the Linlithgow Commission are hard to overcome as it is 
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considered the last word on the subject. These opinions need 
facts to substantiate them. 

One great difliculty in the agricultural service in India is that 
a man who is a specialist in one particular branch of agriculture, 
and fully competent in his own line, is often put in the position of 
a director of agriculture, where he is supposed to be able to give 
an expert opinion on every branch of agriculture. The sad thing 
is that he often falls into the temptation to speak with the voice 
of authority when he has not adequate training and knowledge so 
to speak. Page 133 has much debatable material expressed with 
finality. A few facts would be of greater value. 

The press has recently carried items of news regarding pro- 
posed retrenchment in the agricultural services. Government 
seems disposed to kill the goose that lays the golden egg. There is 
a proposal to close down the dairy education work at Bangalore, 
also the work in animal nutrition — two of the fundamental needs of 
Indian agriculture. To close these activities at this time will 
cause a waste of public money. Programmes begun years ago, are 
being carried out that are full of promise. If these are now shut 
down, much of the money spent will be a loss. Specialists trained 
for such work are not easy to find, and, when found, should be used 
to their full capacity. 

We all know the present is a time of world- wide agricultural 
depression. What then should be the policy ? The Government of 
India thinks that to close down all it can in the matter of agricultural 
improvement is the right policy to pursue. The words of one of the 
leading rural economists of the world. Professor G.P.Warren, of 
Cornell University, may be timely: “If the trouble is overproduction, 
the charge that extension work and scientific research are to blame may 
have a grain of truth in it. But if the trouble is monetary, and 
if we must learn to produce at a profit with prices at pre-war levels, 
and wages far above pre-war, then there was never before a time 
when research and education should be pushed with more vigour. 
Farmers must know how to adjust and act quickly. 

“Scientific research, agricultural extension teaching, the use 
of improved machinery, greater output per man, are not the causes 
of the depression, but are the major ways in which the depression 
can be met. The farmer, the manufacturer, or the country that 
cannot increase efficiency quickly will be left behind” (Page 482, 
“Scientific Agriculture,” Ottawa, April, 1931). 

With all its activities, there is as yet neither in the imperial 
department, nor in any provincial department, a report of rural 
economics or agricultural economics. It is almost inconceivable 
that at such a time, when there is world-wide agricultural depres- 
sion, the various Indian Governments should be content to get along 
without the most important single factor in finding a way out of 



■ this slough of despond. Fo departments are more needed to-day by , 
the Imperial Government and the various Provincial Governments 
than for each to have a strong, well-staffed department of rural and 
agricultural economies. Taluable as are the services rendered by 
some of the Indian university departments of rural economicSj 
these are inadequate. Most of the university staffs are properly 
trained for this work. Money spent in these departments should 
give a large return, but indirect 

There is a chapter in agricultural engineering where the record 
of work being done is stated. But here again it may be questioned 
whether the title of the chapter is not misleading. There are good 
mechanical and electrical and civil engineers in the employment of 
the various agricultural departments. No dissatisfaction with these 
men when they are doing the thing for which they are trained and 
qualified. But I question whether any provincial department of 
agriculture has in its service what is known in Canada and the 
United States as an “Agricultural Engineer;’’ that is, a man trained 
in agriculture, and also trained in the engineering problems of agri- 
culture. I have known of a first-class mechanical engineer who 
had no knowledge of field conditions being employed as an agricul- 
tural engineer, with disastrous results. There is no bigger field, or 
greater need, for investigation in India to-day than the field of agri- 
cultural and farm engineering. If the British universities do not 
as yet train agricultural engineers, the Canadian and American 
universities do, and suitable men can be secured if they are sought 
in the proper quarter. 

Let us hope that an awakened public opinion will make itself 
felt by exerting pressure on the various Governments to urge 
them to do work that means so much for the economic well-beino* 
of India. ® 


SOME ABSTRACTS OF REPORTS OF THE INTERNATIONAL 
DAIRY CONGRESS, 1931 

Professor Savage that protein does not appear to have 

any stimulating effect on milk secretion. Further, that a 16 per 
cent protein concentrate ration is as effective as a 20 or 24 per 
cent protein mixture, provided that a good grade and allowance of 
roughage are fed, 

Forbes and Kriss point out that no satisfactory method exists 
for determining the net-energy values of individual feeding-stuffs 
for maintenance, body increase, or milk production. He pro- 
poses a new and simple feeding standard for dairy cows by utiliz- 
ing the net-energy value of rations, instead of the values of individ- 
ual feeds. A feeding standard for dairy cows is given in terms of 
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metabolizable energy, as well as equiyalent quantities of total 
digestible nutrients. 

Gowen presents a study of different measures of determining a 
sire’s breeding worth. He points out that at the present time the 
measure best adopted to common use is the sire’s progeny per- 
formance, 

Steensherg reports the results of experiments in feeding fresh 
sugar-beet pulp. He points out that fresh sugar-beet tops are well 
suited in case of butter production, and that ensiled tops may be a 
good feed if the tops are clean before being ensiled. 

Pfofessor Anthony presents a resume of the organization, de- 
velopment and functions of Dairy Cattle Breed Associations in the 
United Stales. Cattle are not native to the United States, the 
first importations being made in 1535 by early English settlers. 
The early Herd-book Societies developed into the existing Cattle 
Breed Associations. These associations are independent, and have 
no Government connections. While only a small percentage of 
dairy farmers are members of these organizations, and only a small 
percentage of the total dairy cattle population are registered with 
these organizations, yet they definitely control the breeding stock 
of American dairy herds. 

Ostergaard, from a statistical study on the milk-yield of some 
Danish herd-hook cows, concludes that: (1) the maximum yield of 
the herd-book cows occurred about 30-40 days after calving; and (2) 
the influence of pregnancy on the course of lactation curves did 
not begin to make itself felt until the middle of the period of 
pregnancy, 

Crichton reports that the supplemental feeding of iodine had 
a beneficial effect on the health and percentage of butter-fat of the 
milk of those cows under experimental conditions, but does not con- 
sider that the present knowledge warrants a general practice of 
feeding iodine to dairy cows. 

M’Gandlish points out that root crops, particularly swedes, 
form the main winter succulence for dairy cows in Scotland. He 
points out that, on light land, roots should be grown for dairy 
cows, and that, where the soil is heavy, the roots can economically 
be replaced by silage or dried sugar-beet pulp. 

Sheehy points out that in the great majority of cases the feed- 
ing of dietary fat had no influence whatever on the butter-fat yield 
of the milk. The feeding of cod-liver oil and linseed oil had depres- 
sing effects. 

A’c^Zes points out the nutritive requirements of the growing 
calf. The average productive life of the dairy cow in the U.S.A. is 
five and one-half years. The raising of the calf is relatively easy 
when skim-milk is available. Calves may suffer from mineral defi- 
ciencies under commercial conditions, 
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Buchanan points out that some of the factors governing the 
total yield of milk are inherited in a sex-linked manner. 

reports experiments, the results of which confirm the 
earlier results, and demonstrate clearly that the dietetic value of 
milk is reduced by heating. 

[xVo^e.—Tke Editor will be pleased to supply further information to those interested 
in the. conference papers.] 


THE COMPOSITION OF MILK 

Peopessob W.J.Hahsen 

There is no absolute standard composition of milk. In the 
last article published — “The Story of Milk Manufacture in the 
Udder”* - it was stated that all milks contain the following con- 
stituents in more or less amounts: — 

Water 
Pat 

Milk Sugar 
Casein 


Albumin 
Ash (Mineral) 
Gases 
Enzymes 


and colouring matter. 

These constitutents are naturally present in all milks, but not 
in absolute or fixed amounts. It is one of the peculiarities of 
nature that the composition of milk varies with the species. The 
composition of Human, Cow, Goat; Sheep, Buffalo, Camel, Horse, 
Ass, and Beindeer milks vary considerably from each other in the 
amounts of milk constituents which they contain. 

The following tablet gives the composition of human milk and 
that from common domestic animals: — 


Composition of Milk of Yariocs Species 


Species 

Water 

percent- 

age 

Pat 

percent- 

age 

Protein 

percent- 

age 

Lactose 

percent- 

age 

Ash 

percent- 

age 

Human .. 

88'30 

3-11 

*1-19 

7-18 

0-21 

Goat . , . . .. 

87-88 

3-82 

3 21 

4-54 

0-55 

Oow . . . 

87-25 

3-80 

3-50 

4 80 

0-65 

Sheep . . . , 

80-82 

6-86 

6-52 

1 4-91 

0-89 

Mare ^ . . . . 

90-70 

1-20 

2-00 1 

5*70 

0-40 

Water Buffalo 

76-89 

12-46 

6'03 

3-74 

0-89 

Beindeer . . 

67-20 

to 17-09 

9-89 

2-82 

1-49 

Camel . ■ 

87-61 

, ?6-38 

2’98 

3-26 

0-70 

Sow r. 

84-09 

4-65 

7-2i 

3-13 

105 

Bitch .. .. 

7888 

8-56 

6 82 

4-09 

1-08 

Oat 

81-63 

3-33 

9 08 

4-91 

1 

0’51 


N^See Volume VI, No. 1, *‘l’he Allahabad Parmer.” 
and Milk Products”~-Eckle8, Combs, and Maoy. 
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provided most animal mothers 
biimnn / particularly intended that the 

its rf^— be supplied with human milk— the milk of 

TnntLo ’ /^^inently happens that the infant is deprived of 

Zn of other animals 

for \n common substitute 

miiir Ihe most striking characteristics of human 

tonf- with other milks are its low casein and ash con- 

t'ao • ^®fompare human and cow’s milk, we note the difficult- 
les^ mvolved in the modiacation of cow’s milk for infant feeding. 
1 or instance, if water is added to cow’s milk to reduce the casein 
fflf P^°P®^ la human milk, the albumin, lactose, and 

diffim,nl®‘lr^‘^ /l ° far below the proper values. To solve this 
an/1 f constituents must be added in proper quantity 

evaoH^^tv ^ balancing of cow’s milk to simulate 

ia Tr! ® “lilk is required, such modihcation 

IS practised in adding water to cow’s milk to lower the casein; 
nem, by adding top milk or cream together with a commercial 
^gar such as lactose, the raising of the other constituents is 
accomplished to a certain extent. 

affn Colostrum, the fluid secreted by the mammary gland shortly 
after parturition IS materiallv different from milk. There seems 
to be a gradual change in its composition during the first five to 

seven days, after which the secretion is normal milk. 

Colosti'um concededly has an important place in the nutrition 
ot the newly-born animal. It seems to have an important relation 
to the stimulation of the new processes of digestion. It also plavs 
an important role in building up an immunity to disease in the 
blood of the young animal. The composition of colostrum and the 
progressive change to milk are shown in the following table: 

_ Figures Showing THE Pkogressive Change of Colostrum into Milk 


Time after 
Oalving: 


OasoiD, 

per 

cent 


Albu- 

min 

per cent^ j 


Total 
Solids, 
per cent 


Coagu- 
lates on 
Boiling 


Sugar, 
per cent 


Pat, 

per cent 


At once 
6 hours 
12 ,, 

24 „ 

30 „ 

36 „ 

72 „ 

96 „ 

5 days 


— ' , '' ' — - • 

•The figures for “albumin” really represent albumiu and globulin. 
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From the table overleaf it will be noted that the albuniia (globulm i 
content is markedly greater than, in normal milk. The albumin 
in some samples has run higher than 16 p?i cent. The percet^- 
age of fat, casein, and milk sugar are lower in colostrum. The 
ash content is higher than in normal milk: it may be twice as 
high in some cases. The total solids content may even go to 2)8 per 
cent in colostrum. An important characteristic is that of 
coagulation of the albumin when heated. Colostrum is not palat- 
able as a food because it is often quite viscous, is bitter in taste, 
has a strong odour, and is decidedly more yellow than normal milk. 
Health ordinances prohibit the use of colostrum in the regular 
milk supply until five days after calving. It will be noted that 
normal milk is reached at about this period of time. Colostrum is 
a food delicacy to some people. I'he writer knows of certain 
classes of people who make puddings and cake from it. This is 
the exception rather than the rule. 

Diffbrencb in Composition op Cow’s Milk 

Any variation in the fat content of milk gives concern to the 
dairyman. Since the fat is the important constituent, and the one 
which is most liable to variation, it should be worth our time 
studying the possible causes of such variations. These differences 
in composition are of such importance that commercial practices 
are influenced by them. For instance, the practice of standardiz- 
ation has come about to meet these variations. 

Milk from certain dairies or from certain breeds is mixed 
with other batches in the plant vats so as to produce a uniform 
product day after day. If milk were processed and bottled can 
by can, a most uneven product would result. 

The solids not fat are also affected by the many factors which 
vary the fat; but, so far as our study is concerned, such variations 
will not be considered in great detail. 

It has been found that the fat of milk may go as low as lA 
per cent, and as high as 12"52 per cent. Such extreme variations 
are quite abnormal. We can, however, be safe in stating that 
fat content seldom falls below 2’5 per cent, or rises much above 
7 per cent. The fat content of milk from a herd of cows does not 
vary to such a great extent, but remains within narrower limits. 

The chief factors which cause the composition of milk to 
vary are — 

(1) Breed of cows; 

(2) Individual cows; 

(8) Time between milkings; 

(4) Portion of milk drawn; 

(5) Age of cow; 

(6) Advance in lactation; 
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(7) Season of year; 

(8) Feed (Kind and c[uantity); 

(y) Management and enviroment; and 
(iO) Disease. 

1. Difference in Composition of Milk Due to Breed . — 
Variations due to breed are of tbe greatest importance. Two 
outstanding characteristics which are attributed to breed are the 
quantity of milk produced and its richness in butter-fat. The 
following table is a compilation from several sources, and shows 
how the important dairy breeds rank as to the quantity and quality 
of milk. 

It will be noted that the milk from the Channel Island breeds — 
Jersey and Guernsey — produce a high fat-content milk. The 
Milking Shorthorn and Ayrshire breeds produce milk of medium 
richness, while the Holstein produces a milk of lower fat content. 
It might also be pointed out that the reverse order prevails when 
the quantity of milk produced by these breeds is concerned. As we 
study the table, we also notice a continuous decrease in total solids 
as we read down from Jersey to Holstein. This decrease is 
made up of differences of all four solid constituents. 

While these variations are not as marked as in the fat, we are 
safe in saying that a high fat milk also carries a high solids-not- 
fat content. Since the difference between 100 and the total solids 
gives the water content of the milk, it is important to note the 
variation in this eonstitutent from the point of view of food con- 
tent. This may be more an apparent advantage th.an a real one 
since it is believed by many that high fat content, together with 
large-sized fat globules, is not as readily digested as low fat milk 
containing small fat globules. 

2. Difference in Composition of milk Due to Individuality.— 
Milk from individual cows even of the same breed may show con- 
siderable variations in composition. This will occur even 
under identical conditions of care, feed, and environment. The 
factor of inheritance is probably the outstanding one of many 
that may contribute to such variations. The following are average 
yearly tests for the highest and lowest testing animals in each 
breed according to complete records by Eckles: — 


'Breed ■ 

Number of 
Cows 

■ 

Highest 
per cent 
of Fat 

Lowest 
percent 
of Fat 

; Jersey. ; ' . . • . . . ■ ... 

76 

7-00 

4'4r 

Sliorthorn . . • . . . 

‘25 

4-31 

3 59 

Holstein . . .. 

40 

3-81 

2-60 
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Usually the cows giving milk with a high fat percentage are 
more likely to show individual variations in other constituents 

than those giving a milk of low content. 

3. Difp.teme.in Milk, from Same Individual Cow Due to Time 
between Milking fat content is the most variable of the milk 
constitutents which change between milkings. When the length of 
time between milkings is the same, there is a tendency for the morn- 
ing’s milk to test slightly higher than the night’s milk. 

There is a greater difference in the fat in the two milkings in 
this country because there is usually a greater lapse of time 
between the night’s and the next morning’s milkings than between 
the morning’s and the night’s milkings of the same day. 

4. Difereyices Due to Portion o}' Milk Drawn . — The fat con- 
tent of milk increases markedly during the milking process. The 
first milk drawn (fore-milk) is very low in fat content, containing 
only a few tenths of a per cent of fat. The last milk or strippings 
will test as 8 or 10 per cent. Typical variations are shown in the 
following table from Van Slykes — 


Variation in Pat Content op Milk doring Milking 



Oow No. 1, 
Fat 

per cent 

Oow No. 2, 
Fat 

per cent 

Oow No. 3, 
Fat 

per cent 

First portion 

0 90 

1-60 

1-60 

Second portiion .. .. 

260 

3-20 

3-25 

Third portion . • . . . . 

5-35 

4-10 

5'00 

Fourth portion, strippings . . 

9-SO 

8-10 

8-30 




In practice, it is essential that milking be efficiently and 
completely done. 

5, Differences Due to Age of Cow . — The following quotation 
from Eckles sums up the effect of age upon the composition 
of cow’s milk: “On the average, a well-grown two-year-old may 
be expected to produce 70 per cent, a three-year-cld 80 per cent, 
and a four-year-old 90 per cent, of the milk and fat that she will 
produce when mature, The average fat content remains practic- 
ally constant from year to year, except that, after the cow is 
eight or nine years old, the percentage of fat always declines 
slowly and gradually with advancing years,” 

6. Influence of Advance in Lactation , ‘ — The quantity of milk 
and the percentage of fat in it under most conditions remain fairly 
constant during the first few months of the milking period. After 
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about the fourth month there is a gradual decline in the amount 
of milk produced, and a steady increase in its fat content. Indi- 
vidual cows differ, however, in the rate of this increase in fat 
eontent. In this connection, we might note the effect of the 
cow’s condition or fatness at calving time upon the subsequent 
milk composition. Dairymen making big short-time records follow 
the practice of getting the cows excessively fat before calving. 
This is done because for a limited time the fat content of the milk 
can be materially increased by this plan. 

7. Effect of Seaso7i of Year on Fat Variation — There is a 
definite seasonal variation in the percent of fat from an individual 
or herd. This is a variation not due to food because it has been 
proven experimentally where food conditions were kept the same. 
The point of highest fat test is in America in December and 
January, and the low point in June or July. 

8. Influence of Food on Milk. — It is a common belief that 
the food which a cow receives is the all-important factor govern- 
ing the quantity and quality of milk production. Many a farmer 
has expressed to the writer his uncompromising belief that such 
and such a fat test must be wrong because he is feeding some 
particular brand of feed. Scientific investigations, however, have 
not entirely confirmed this belief. Attempts at feeding fat into 
milk by mixing substances rich in fat with the food have not been 
successful. As soon as a cow adjusts herself to any of these ' food 
changes, the milk maintains its normal fat content. 

The chemical nature of the fat may be decidedly affected by 
food, but the amount of fat is not so affected. When a poorly or 
underfed herd is placed on a well-balanced ration, it is true that 
an increase in the quantity and quality of milk wilT result. This 
change, however, cannot go beyond the limit which the breed or 
individual is capable of producing. Observations by the Copen- 
hagen (Denmark) Station over a period of ten years, and including 
about 2,000 cows, led the observers to conclude that foods high in 
protein content may possibly raise the fat content of the milk to 
the extent of OT per cent — scarcely an increase at all. 

The apparent benefit to be obtained from proper feeding is 
that of increasing the production to the limit. With such an 
increase in the amount of milk, one would expect a greater amount 
of fat production. The percentage of the fat test of the milk would 
not be increased, but more fat would be obtained because more 
milk of average fat test had been obtained. 

9. Effect of Management and Environment. — Any abrupt 
changes in weather, environment, or management which tend to set 
up an abnormal condition within the cow will cause a decrease in ' 
flow, Tor a short period of time the fat test may raise slightly. 
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but it is only temporary. Tbe reaction generally means a lower- 
ing of tbe fat. 

Lack of exercise reduces the milk flow, but the milk is then 
richer in fat. Excessive exercise unfavourably influences the 
amount and kind of milk produced. 

Any abhorraal or adverse nervous influence impairs the milk 
supply. Ill-treatment, sudden fright, and the like materially 
reduce the quantity and quality of the milk. 

The manner of milking or the changing of milkers has been 
thought to produce effects on the quantity and quality of milk. 
It is obvious that, if a milker is careless in dealing with the fore- 
milk and strippings, the fat content of the milk will be materially 
affected. 

Effect of Disease on Composition of There 

has been considerable differences of opinion relative to the effects 
in composition of milk due to disease. The farmer, of course, is 
interested in this phase of the subject because any abnormalities 
in milk composition might indicate to him the presence of disease. 
Then again milk may be fraudulently adulterated by bringing 
about some change in the cow by the use of disease conditions or 
drugs, the idea in the latter case, having in mind a possible 
raising of the fat content. So far as we are concerned, it 
might be well to classify briefly the conditions which might 
affect the udder. Any disease in the udder itself directly affects 
milk secretion, and usually such diseases show a marked reduction 
in both milk and milk-fat. Diseases in other parts of the body, 
not affecting the secreting tissue, do not affect particularly normal 
milk secretion. It is believed, for instance, that any digestive dis- 
turbance due to disease or artificial means causes the fat to be in- 
creased rather than decreased. 

Standardization . — Mention has already been made to the prac- 
tice of standardizing milk in milk plants. This insures a milk of 
uniform test, and smoothes out the variations in fat that mightother- 
wise occur. The dealer automatically or intentionally can stand- 
ardize. The farmer has a greater problem when he attempts it. 
He does not have so great a bulk of milk with which to work as 
does the plant-man. The law does not allow “adding anything to, 
or taking anything from, milk.” The farmer with low-test milk 
therefore can add no cream, or remove any skim-milk, and do it 
without adulteration of the ilk. Some talk of late has been ad- 
vanced, in America, looking toward legalizing the adjustment of 
fat in milk. Such an aim would be to permit a farmer to standardize, 
for instance, from a Sh per cent milk to a 4-0 per cent milk. Uni- 
formity in test and quality is the talking-point, but it seems to 
-present difficulties which are better handled under the strict applica- 
tion of our adulteration laws, 
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Tersey . 5,508 85-'27 

6*04 

5*80 5*14 

0-73 

14*73 

if 

■guernsey.. 5,509 85*45' 

4-98 

3-81 4 98 

0-73 

14*55 


Ayrsliire . . 6,533 87* 10 

5*02 

3*34 3*85 

0-69 

12*90 

m 

Sliortliorii 5,500 87*43 

4*89 

3*32 3*63 

^ 0-73 

,i2*59 ' ' ; 

U 

ifolstem . . 8,699 88’91 | 

4*65 

315 3-45 

1 0-68 

11*93 
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The WMs of equally practical service to ladies, as it contains a targe number 

of words and phiases used in every-day household life. 

Price Ms. S-8 (Postage extra.) 


Obtainable from- 
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STAI>JDARD 


ONLY CREAM SEPARATOR 


WHICH FARMERS CAN THRIVE 


Inf/ and construction, no objection can be 
so that tins band separator can be recommended as good and 

'DIG in price. ' , 

(Professor) Peter Berne, Switzerland 
Judge the “STANDAED” by these improvements- 


1. Cleanest skimming efficiency, with 

^ varied thiol? ness of cream. 

2. All paits touched by milk and cream 

are made of special bronze and 
brass metals; no tin and steel parts 
to rust. 

3. All the exposed parts are hifi-hlv 

nickel-plated. 

4. Running of all parts in oil bath. 

5. Easy, smooth, and noiseless working. ] 

6. ■ No wire spring in the neck bearing. J 

7. Easy and simple to clean. 1 

8. Bell speed indicator. ^ 

9. Eevolving bracket for milk basin. 5 
li on level to check shortage of oil in I 

||j| the housing. ^ 

|f 11. Clarification of milk without senarat- I 
mg cream from it. * V 

*5 

separator retains its sweetness for i 
i. It improves the quality of butter, f 
separators and other dairy appliances on | 

SOI0 Dtstribufors: ^ 

R. H. MEHRA & CO. t 

DAIRYMBH’S PBOTIDBBS | 

DIN APORE CANTONMENT } 


Cream separated by this bye^ 
a period longer than it pracf ’ ' 

Further particulars of 
application. 
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IMPERIAL COUNCIL 


AGRICULTURAL RESEARCH, INDIA 


The following three journals are issued under the authority of the 
Imperial Council of Agricultural Eeseareh : — 

(1) Agriculture and Live Stock in India. 

A bimonthly journal of Agriculture and Animal Husbandry, 
for the general reader interested in Agriculture or Live Stock 
in India or the Tropics. Commencing from January, 1931. 
Annual Subscription Rs. 6. 


The Indian Journal of Agricultural Science. 

A bimonthly scientific journal of Agriculture and the Allied 
Sciences, mainly devoted to the publication of the results of 
Original Research and Field Experiments. Commencing from 
February, 1931. Annual Subscription Rs. 15. 


The Indian Journal of Veterinary Science and Animal 
Husbandry. 

A scientific (quarterly, for tbe publication of scientific matter 
relating to the Health, Nutrition, and Breeding of Live Stock. 
Commencing from March, 1931. Annual Subscription Rs. 6. 


(All communications regarding subscriptions and advertise- 
ments should be addressed, and all payments made, to tbe 
Manager, Government of India, Central Publication 
Branch, Post Bo: 3C 2078, Calcutta.) 
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Lucknow : 

OCTOBER loTii TO APRIL Ioth EACH YEAR 


Mussoorie : 

APRIL 16th to OCTOBER 14th EACH YEAR 


FOE ALL YODE EEQDIEEMENTS IN- 


MACHINERY 
CRUDE OIL ENGINES 
PUMPS AND PUMPING 


PLANTS 


FARM IMPLEMENTS 

FENCINGS 

LAWN-MOWERS 

WINDMILLS 

ROOFINGS 


WELDING PLANTS 
ATLAS TREE-KILLER 

ANTICORROSIVE PAINTS 
SLINGS BY TRUCKS AND 
RUBBER-TYRED WHEELS 
BOILERS A ND BOILER 

MOUNTINGS 

BELTINGS 

BELT FASTENERS 

WEED BURNERS, etc., etc. 

CONSULT 


[Racbeth Bros. & Co., Ltd. 

KODAK HOUSE, HORNBY ROAD, BOMBAY 
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GOLDEN ADVICE 


TO 


Tourists in the Happy of Valley of 
Kashmir (India) 

desirous of purcliasing Walnut Wood- work and Painted Papier Maclie 
of Kaslimir. Kindlj' visit the Grand Show-rooms with the marvellous 
display of— 

Carving on Wood Painted Papier Mache 


All Kinds of Furniture 


of the old and reliable firm — 


Oriental and Local-made Ruge 


Curiosities 


GANEMEDE 

Who has won Gold Medals every year iu the open competition of 
the Kashmir Government Exhibition, and Diplomas from various Vicet 
roys and Lords of the British Empire, for the appreciation of the exoellen- 
work and good service rendered by the firm 

Akticles— of every description, according to the taste of customers, are 
always ready in stock for immediate supply 
Orders— will be promptly executed to the entire satisfaction of customers 
Packing — is done by Experts, and under the supervision of the managing 
staff 

Besides— all these facilities, and the best of workmanship and finish, the 
prices are comparatively low and cheap 
For the guidance of Tourists, a brief list of the Wood and Papier 
Mache-stuff is given below; — 


Painted Papier Maclie 

Toilet sets, consisting of mirr- 
ror-frame, powder-box, one pai, 
candlesticks, jewel-box, brush-tray 
hair-pin box, hair- and cloth- 
brushes. 

Writing sets, consisting of 
blotter, paper-case, pen-tray, paper- 
knife, and stamp box. 

Bowls in every shape and size; 
brass-lined bowl sets, consisting of 
one bowl, eight finger-bowls, and 
one pair candlesticks; brass-lined 
beggar-bowl sets, consisting of one 
large beggar-bowl, eight small beg 
gar-bowls, etc. 


Walnut Wood-Stuff 
Dining-room suites; bed-room 
suites; screens of every size and 
shape; ladies’ and gentlemen’s 
writing-tables and desks; tables, 
square and round; gatelegged 
tables; tea-tables; nest of tables; 
and tables for messes; letter-racks; 
over-mantel and mantelpieces; hall- 
seats .and chairs; coal-boxes; 
couches; beds; dressing-tables; cock- 
tail tables; bridge tables; combined 
bridge and wine tables; cake-stands, 
etc* 
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A 5-B.H.P. Lister Diesel Engiae with a No. 4 Pice Hiiller 
can hull 4 maunds of Paddy; or with an 18-inches’ ‘‘Balmer ’ Flour 
Mill can produce 4 maunds of Atta at a cost of two annas, or half an 
anna per maund, and will pump 30,000 gallons of water per hour for 
the same cost. 

GUARANTEED LOW FUEL CONSUMPTfON 

WE INVITE YOUR ENQUIRIES 


Ballne^ Lounges Co., Ltd. 

CALCUTTA 






MAKEES OP 


METHODIST MEDICAL WORK 


Bowringpet, S. India 


Hugh H. Linn, M.D. 


SUFFERING PROM FEVER AGAIN! 

“You should take Cinchona Febrifuge or Quinine Tablets 
as I do, and then you would lose no time or money while lay- 
ing around suffering with chills and fever. Your loss of time 
would much more than pay foiv necessary treatment.” 

These and many other compressed tablets are prepared by 
the All-India Missions Tablet Industry, Bowringpet, India. 

Ask your doctor for them. 
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ACROSS THE EDITOR’S DESK 


Just as we are going to press the following message comes 
from the Honourable Minister for Education and Industries, United 
Provinces: — 

“Ourjoliticians differ on many points, yet all have at least one 
principle in common — the vital importance of raising the standard 
of the _ agricultural production of this country, and with it the 
well-being of the teeming millions whose welfare rests thereon. 
By no means can this be achieved except by the furtherance of 
effective research aud experiment, so that our practice, founded 
by empirical means through centuries of experience, may be 
vitalized anew, as elsewhere in the world, to greater production.” 

J. P. S. Seivastava, 

M. Sc., A.M.S.T., M.L.O., 


Baboda Eesidenct. 

►Dear Editor, 

About the middle of February we set out 401b. of Hapier grass 
roots, a few in the garden, where they got regular watering, 
and the rest in a plot, where they had water from the dhobi’s 
tank. At that time we offered roots to a few village-men, but they 
all said, . “You try it first. If it grows here for you, then we shall 
consider trying it.” 

On returning from an early holiday on the 1st May, we found 
the grass had grown to 4 feet, and was being fed to the buffaloes. 
A moRth later there was another cutting. This time we left two 


THE 


MmABY 










ALLAHABAD FARMER 


VoL. VI] 


OOTOBEE, 1932 


108 


THE ALLAHABAD EAEMIR 


btinclies to see how tall they would grow. They have reached 
8 feet, and are still growing. " We shall use them for cuttings to 
start new plants. The original roots are now being divided and 
replanted. Some of our friends in Baroda have taken roots to plant 
in their gardens, but no villager has yet been persuaded to try 
this new grass in his fields. 

“Goats never eat grass,” is a common saying. Now our serv- 
ants modify it by saying, “They eat this, but not any other kind.” 

Our patch of land is rather low, and the test of heavy rains is 
yet to come. So far, Gujarat seems quite suitable for the cultiva- 
tion of Napier grass. 

Yours Sincerely, 

L.E.Huefman. 


* 


* 


* 


Napier grass is said to be common in South Central Africa, 
but its cultivation as a special fodder crop has come 
Nap1er*Qrass practice only recently. Its heavy yield of 

green fodder, its drought resistance, and its palat- 
ability mark it with great possibilities as a fodder crop. 


Napier grass is propagated by stem- cuttings, roots, or rooted 
slips. On the Institute Farm planting of Napier has been done 
mostly by cuttings. The latter should have two or three nodes, and N 
should be taken from mature plants. They should be planted flat 
and covered with soil like sugar-cane. If sowing is done in the 
rainy season, which is probably the best planting time for this grass, 
it should be planted on ridges. Ridges can be made with a double 
mould-board, plough, or phawra. The distance should be about 3| feet 
ridge to ridge. If all the nodes germinate, plants should be thinned 
to about 2 feet apart. In months other than rainy ones they 
should be planted in ditches (furrows j. When the plants are 
about 1 foot high, they can be earthed up again so that the plants 
are on ridges. They can also be sown on fiat ground in rows and 
ridged up later. Rooted slips should be planted singly in rows, 

It can be planted at any time, except possibly the very dry 
months of May and June. On our farm we required about 1,000 
pounds of cuttings to plant 1 acre. 


Napier grass can be grown on any soil except stiff clay and 
waterlogged lands. Medium loam is best. Land should be free 
froin weeds, and well drained. During the preparation of land for 
Napier grass the field should be manured with farm-yard manure, 
20 cart-loads per acre. After each cutting intertillage should be 
done with a cultivator, and the field irrigated. If available, a top 
dressing of five cart-loads of well-rotted manure should be given 
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once a year. A handful of ground eastor-calie dibbled round each 
plant greatly helps. 

Napier grass may be cut from three to twelve times a year, 
giving a yield of from 25,000 lb. to 200,000 lb., or even more, a year 
per acre, depending on the richness of the soil and on irrigation. Our 
1-aore plot of Napier grass planted in the second week of March, 
1931, on manured, sullage irrigated soil yielded about 82 tons 
(2,200 maunds) of green fodder in a period of 6 months; i.e.. May 
to October, in four cuttings. The estimated cost of production is 
2 annas per maund. 

Napier grass should not be allowed to grow too big when cut 
for feeding. It is highly relished by cattle, as is clearly noticed 
on the Institute Farm. If it grows a bit thick, it can be cut with a 
■ehaff-eutter or ganda, and then given to cattle. The oftener it is 
cut, the better the quality of the fodder and the greater the yield. 
It also makes good silage. 

The Institute can supply Napier roots at Es. 5, and cuttings at 
Es; 2, per maund for planting. For planting, roots are better than 
cuttings as they stand long transit, delay of planting, and dry 
season better than cuttings. Cuttings are good for planting during 
the rainy season. 

* * « * 

This subject is comprehensively treated in a recent Empire 
Wool Produc- Marketing Board bulletin under the title of “Wool 
tion and Trade Survey,” price 25 shillings net, from His Majesty’s 
and Stationery Office, London. 

Foreign Count- . Wool, next to cotton, is the most important 
raw material of the textile industry. About three- 
quarters of the world’s supplies of wool for clothing purposes are 
produced in New Zealand, South Africa, and South America. 
Wool, however, is produced in almost every Country of the world. 
In the world markets there is a wide elasticity of demand, 
whereas in the production areas there is a relative inelastic sup- 
--ply. This situation results annually in marked price fluctuations. 

The present low price of raw wool is not an isolated occurrence, 
- but will be followed in due course by an upward movement. No 
adequate substitute for wool has yet been invented, and new uses 
for wool are being explored in order to counterbalance the effect 
that artificial silk has had on the industry. 

Wool is essentially an Empire commodity, and pastoral inter- 
ests are intimately bound up with the condition of the wool- 
growing industry. Sheep and wool statistics of many countries 
are inadequate, and need to be improved before the prospects of 
the industry can be gauged, 
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The following table gives the distribution of sheep in the 
principal countries of the world: — 


Date 


Country 


In Millions 

1930 ... 


Australia 


107-0 

1931 ... 


South Africa 


49-8 

1931 ... 

« «« 

New Zealand 


29-8 

1931 ... 


Duited Kingdom 


26*2 

1931 ... 


British Provinces 

in India 

25-2 

1930... 

tt • • 

Indian States ... 


16-3 

1931 ... 

• * t 

Canada 


3-61 

1931 ... 

• « e 

Irish Free State 


3*6 

1930 ... 

• • » 

Argentine 


44'4: 

1930... 

m % P 

Uruguay 


20-6 

1929... 


Brazil 


7-3 

1932 ... 


U.S.A. ... 


53-9 

1928... 


Central America 


3-16 

1931 ... 


Soviet Eussia ... 


112-2 

1929 ... 


Spain 


19-4 

1930 ... 


Roumania 


11-9 

1930 ... 


France 


10-2 

1930... 

« a • 

Italy 


9-9 

1928 ... 


Bulgaria 


8-0 

1930 ... 

• • • 

Yugoslavia 


8-0 

1929 ... 

• « » 

Greece 


5-8 

1931 ... 

• « e 

Germany 


3-5 

1925... 

• « « 

Portugal 


3-7 

1930 ... 

« • 

Turkey 


lO'S 

1930 ... 

• t • 

French North African Colonies 

18-2 


« * » * 


Pacts to 
Remember. 


It should be encouragement for cattle-breeders in India to 
know that there are good prospects ahead. 

During 1920 a cow named Segis Pietertje Pros- 
pect, owned by the Carnation Milk Farms, Seattle, 
TJ.S.A., produced more milk than any other cow of any age for all 
time has overproduced, namely, 37, 381 ’dlb. 

Two years later she made another record which established 
her as Champion of the World for two years, milk production 
(72,931 -Sib). 

Many of our readers may remember the world sensation creat- 
ed in 1918 when Mr.B.A.Stuart, of the Carnation Milk Farms, 
purchased a six-month old bull for 106,000’00 dollars, the largest 
sum ever paid for a single bull. This bull, later named Carnation 
King Sylvia, has proved to be one of the greatest bulls of all time. 
Such is the value of a good blood line and pedigree. 
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la nearly every part of the world where sheep are produced 
the stomach worm is one of the most serious men- 
aces to the sheep industry. Leaflet 5To. 89, issued 
in March, 1932, by the U.S.D.A,., Washington, deals 
fully and concisely with this marginally-noted 


Controlling 
Stomach 
Worms in Sheep 
and Lambs. 


subject. 


Copper sulphate has been found effective in 97 per cent of 
eases, and is safe when properly administered. 

The dosing solution is prepared by dissolving J lb. copper sul- 
phate (blue-stone) in 1 pint of boiling water, adding enough cold 
water to make a total of S gallons. This is practically a 1 per cent 
solution, and is enough to dose 100 adult sheep. Adding 1 oz. of a 
40 per cent solution of nicotine sulphate to each gallon of the 
1 per cent copper sulphate solution will control some of the common 
tapeworms as well. Three ounces is the dose for sheep 1 year of 
age and older and about half as much for lambs from 3 months to 
1 year of age. Animals to be dosed should be fasted overnight. 


Sex Reversal 
in a Bullock— 

Madras Agrimil- 
tural Journal f 
Woh XX, No. 8. 


Mr. S. Krishnamurthi Eao, B.So., Ag., writes from Dharma- 
vararn: A strange phenomenon of the development 
of the udder in a bullock has happened of late in a 
peighbouring village of this town. The bullock, 
owned by a private ryot, belongs to the Mysore 
breed of cattle. The animal was purchased by the 
person in Kothacheruvu cattle fair eight years back and was 
broken for work at the time of purchase. The animal is strong and 
well built, and is now thirteen years old. Till very recently, it 
was put to agricultural work and was very serviceable to the 
owner; but after the development of the udder it is given complete 
rest and is now being worshipped by the villagers, one and all! 

History of Development of Udder . — About three months back 
the owner noticed an abnormal swelling in the region of the 
scrotum, and, native medical aid proving a failure, the animal 
was taken to the veterinary sub-assistant surgeon at Dharma- 
varam. The veterinary doctor, after examining the case, advised 
the ryot to take the animal to the District Veterinary Hospital at 
Anantapur for proper treatment. The owner, realizing later that 
there was no necessity for medical aid, gave complete rest to the 
animal. The swelling was found to increase enormously in size 
after some time, though the animal was quite healthy, and it suffer- 
ed no pain even when the portion was pressed by hand. 
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The abnormal growth increased in size. Along with the devel- 
opment of the udder, the rudimentary teats also increased in size, 
and were well formed. It was plain then that the animal was 
developing its udder. One day the ryot, as a matter of curios- 
ity, milked the well-formed teats, and he was surprised to see 
milk coming out in a fine jet from the milk duets. This news 
spread soon far and wide like wild-fire when the people gathered 
in great numbers at the place to see the animal. 


This is the title of a new book just received from the Oxford 
Uofrotn University Press, P.O. Box 31, Bombay, price 

Poverty. . 2*8-0, author: Dr. D. Spencer Hatch, published 

m June, 1932. 

We can recommend this book to every one of our readers, and 
can further say that no one who is endeavouring to keep abreast 
with rural problems can afford to be without this book on his 
bookshelf. 


The whole theme of the book is ‘‘self-help: with expert guid- 
ance.” Dr. Hatch enumerates various ways in which he has been 
able to cope with village problems. 

Some of the chapter headings are as follows: Some Fundament- 
al Heeds; The Problem of Leadership; Cottage Vocations The Eural 
Demonstratron Centre; How We Teach Eural Vocations; How We 
Use the Co-operative Method; Tackling the Problem of Leadership. 

The Oxford University Press has published a prospectus, and 
will be pleased to send copies to any of our readers who may be 
interested in the book. 

Tie price of the book brings it within the reach of all. 


THE STORY OF CYRUS H. McCORMICK 

Inventor and Pio7ieer Manufacturer of the Beaper 

This is the story of Cyrus H. McCormick-j inventor and pio- 
neer manufacturer of the reaper, who probably did more for the ad- 
vancement of modei’u farm machinery that any other one man. 
There is no doubt that his development of the mechanical grain har- 
vester has been one of the vital influences in the making of America. 

McCormick was born in the year 1809 on a farm in Eockbridge 
County, Virginia. In the same year Abraham Iiincoln was born, 
and destiny was to weave together the lives of these two men in 
a strange pattern. In that year there were approximately as 
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mauy people in the entire United States as JOO years later were 
in the two cities, New York and Chicago. 

Farming methods were little changed from ancient times. 
Harvesting was still mostly done with the sickle, although some 
used the scythe and a few used the cradle. Bread grain was pro- 
duced with an enormous expenditure of human labour, and one 
man could handle only a few acres. Wheat was so scarce that, even 
up to the year 1858, it was many times imported to feed the people 
of America. In 1809, when McCormick was born, it was only 
15 years since Geoi’ge Washington had made the oft-quoted state- 
ment, “I know of no pursuit in which more real and important 
service can be rendered to any country than by improving its 
agriculture.” 

Into this young country which had won political freedom, but 
which was still bound to the slavery of hand labour, was born Cyrus 
McCormick. His father was owner and operator of 1,800 acres, and 
had on his farms two grist mills, two saw mills, a blacksmith shop, 
and a distillery. The father was an accomplished worker in wood 
and metal, and in the course of his farming he devised a hemp 
brake, a clover huller, a bellows for the forge, and a threshing- 
machine. In the home, as young Cyrus was growing up, shoes 
were cobbled, flax and wool were spun and woven, candles were 
moulded, soap was made, and all the domestic processes of putting 
up food supplies were carried on. 

As a boy, Cyrus was an active worker on the farm and in the 
shop, learning handicraft from his father. He went to a crude 
log school, and was known not as a brilliant student, but as a 
steady worker. At 18 he studied surveying, as did Washington 
and Lincoln and many other young men of that day when new 
land required much measuring, and he made himself a surveying 
instrument that showed marks of skill. 

Many men were starting in those early years of the century 
to devise harvesting machinery, but they were failures and great 
jokes with the neighbours. 

In 1831 the first great principle of the successful reaper was 
devised by young Cyrus, a reciprocating knife, predecessor of the 
present-day sickle of mower and binder. The serrated cutting 
edge, like the present sickle sections, the fingers against which the 
grain was cut, and the reel were rapidly added as the energetic 
young man studied the apparatus in the field. 

Remember that in the entire United States in that year, 1831, 
there were only 82 miles of railroad track and one or two locomo- 
tives. The B. & 0. Railroad was experimenting to determine the 
relative merits of horses, locomotives, and sails as a means of pro- 
pelling their train. There was not a free library in the entire 
country. There was not a house in the whole State of Iowa. Ind- 
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ians still wielded the scalping-knife in Illinois. TKe source of 
the Mississippi river was yet unknown. A letter sent from New 
York to Boston cost the price of half a bushel of wheat. 

Remember also that the now rich America, which has helped 
to feed the world, was then poor and hungry. As late as 1837 
there were bread riots in Few York and near-famine oonditions 
often prevailed. In those years, instead of saying “Eighteen hun- 
dred and thirty-one,” discouraged people often said “Eighteen hun- 
dred and starve to death.” 

So in this dismal and unreceptive year of 1831 Cyrus 
McCormick, 22 years old, carted his improved reaper to a little 
gathering at Steele’s tavern and gave an exhibition near the end of 
the harvest season. With two horses he cut 6 acres of oats in one 
afternoon, equal to the work of 6 labourers, with scythes or 
24 with sickles. This was important, but only a few people saw it. 
The following year, 1832, he took an improved machine over to 
John Ruff’s farm, near Lexington, where several hundred people 
gathered to watch. The held was hilly, and the machine slid 
around and failed. The farmers yelled to him to stop and get out 
as he was ruining the grain. The crowd jeered and whooped for 
they knew all the time it would be a failure. 

Then up stepped William Taylor, who owned the field of wheat 
adjoining, and invited McCormick to take down the rail fence and 
go over into his field. This field was level. The machine worked 
perfectly, and in the afternoon 6 acres were cut neatly and 
cleanly. The machine was placed on exhibition in the public 
square in Lexington, where it was examined by curious crowds. 
A Professor Bradshaw, who looked it over, declared it was worth 
100,000 dollars. He was right, only he had left off eight or ten 
ciphers. 

The first reaper was offered for sale in the year 1833, price 
50 dollars, but it was nine years before the first one was sold. He 
worked steadily on the farm improving, trying to make money-'- 
enough to buy the needed iron. In 1836, not being able to secure 
iron in any other way, he organized a company and purchased a 
near-by ore bed and furnace tract, and in the following year began 
to smelt his own iron. 

Being 6 feet tall, and weighing near 200, lb. he did most of 
the heavy work himself. The year he started this little smelter 
saw the birth of a boy in Scotland, who was named Andrew Car- 
negie. 

In 1837 the whole country was swept by a terrible panic. 
Bankruptcies were on every hand. The McCormick property, 
except the home place, was consumed in an effort to pay their 
debts. One day a constable came with a summons for a debt of 
19’01 dollars, all that remained unpaid of a debt of 72'00 dollars. 
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but be refused to serve tbe summons, and tbe bill was later paid. 
Strangely enough, none of the creditors paid any attention to the 
reaper, nor took it seriously. Within two decades it was destined 
to earn millions of dollars. 

Desperately trying to sell machines, young McCormick gave 
demonstrations, showing that with the two men and a team, he 
could cut 2 acres of wheat in an hour; but there were no buyers. 
The first sales were made in the year 1840, consisting of two 
machines: in 1842 there were seven reapers sold at 100 dollars 
apiece, but some of them he did not collect for; in 1843 he sold 
29; in 1846, 190. The machine was then known as the Virginia 
Eeaper and success had become a possibility. 

By that time the prairies had begun to loom large in the 
agriculture of America. The steel plough was unlocking the rich, 
level acres. A trip across Ohio, Indiana, and Illinois convinces 
the farmer-manufacturer that his machine would do its great work 
in the prairie country. So in 1848, having already sold 46 mach- 
ines in Indiana and Illinois, McCormick moved to Chicago and 
established a factory, in partnership with William Ogden, first 
mayor of the little city. The factory stood beside the Chicago 
river east of the bridge, that to-day carries an unending stream 
of automatic traffic. It was the largest factory in the city, and 
the immense sale of reapers unquestionably was a large factor in 
bringing the golden stream of wheat that made the beginning of 
Chicago’s greatness. 

In 1849 came the rush for gold in California. Men by the 
thousands dropped their tool in the prairie states and hastened 
West to find easy wealth. McCormick saw instantly that this 
meant a shortage of hand labour for the harvest, and would book 
tbe demand for reapers. So, pushing production to the utmost, he 
advertised widely and arranged to place supplies of reapers where 
they could be purchased quickly when harvest emergencies arrived. 

The reaper, at this time, was crude as compared with present- 
day models. It had the sickle, the reel, the bull wheel, and the 
- platform; but, as the wheat fell on the platform, a man sitting or 
standing at the end raked it off in gravels to be picked up and 
bound by hand. 

One of the first great legal battles for his rights in the 
machine came in 1865, and McCormick’s attorney was Eeverdy 
Johnson, United States Senator from Maryland. Counsel on the 
other side included Lincoln and Edwin M. Stanton. Stanton made 
a powerful plea and won the case against McCormick. Lincoln re- 
ceived a fee of 1,000 dollars, his first large fee, but, more important, 
he was so impressed by Stanton, that later, as President, he chose 
Stanton as his Secretary of War, Little did he dream that this 
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reaper, a few years later, was to be a leading factor in holding 
together the ITnion during the OiTil War. 

The enormous portent of the reaper in the world’s history was 
demonstrated in the Civil War period. That war, like the World 
War a decade ago, was fought as much in the wheat-fields as on 
the fields af actual battle. With Lincoln calling for more and 
more soldiers, with the country stripped of its able-bodied men, 
with women and boys running the farms and trying to produce 
food for the armies, the struggle was intense. According to all 
preceding history, the North should have faced starvation. Yet, 
to the amazement of the world, wheat production increased steadi- 
ly; and, besides feeding itself and its armies, the Union was able 
steadily to increase the amount of its wheat exports. This brought 
ready money. It stabilized the nation’s credit in Europe. The 
reaper replaced the man-power of the North, accomplished by 
machinery more than the slaves had ever accomplished for the 
South. Who can tell what might have been the outcome without 
the reaper? 

In 1874 came the first hint of the “self-binder.” A man named 
Withington, watchmaker by trade, came from Janesville, Wiscon- 
sin, to explain a device for binding bundles automatically by wire. 
The device was put into service, and the first demonstration of the 
self-binder was held on a farm near Elgin,. Illinois, in July, 1875. 
For five years the binder, using wire, was the leader amongst 
harvesters. But the wire was objectionable; and, when a man 
named Deering in 1880 brought out a twine binder, he sold 3,000 
of them as fast as they could be supplied. 

The next year McCormick came out with an improved twine- 
binder, and started a battle with Deering that lasted until the 
forces were united in 1902, eighteen years after McCormick’s death. 
The rapidity with which harvesting machines were taking hold may 
be seen from the fact that in 1880 the total of all machines sold 
was 60,000, in 1885 250,000, and by 1914 the total number of bind- 
ers sold exceeded one million annually and were exported to every 
agricultural country in the world. 

A few years previous to the World War the advancing cost of 
farm labour made manufacturers turn their attention to what is 
now termed the Harvester Thresher or Combine. Though perfected 
no more than 10 years ago, many thousands of these Combines are 
being exported annually to Australia, Africa, the Argentine, 
Canada, and also into Europe. The machines work better in dry 
areas, and, with the aid of two men and a tractor, the Combine will 
cut, thresh, clean, and sack 30 acres of grain per day at a very 
small cost. 

McCormick died in the year 1884. He had fought through 
life for a single ideUj and he lived to see bis catalogue printed in 
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twenty languages. He made millions of dollars for himself, but lie 
made billions for the world. More than any other one man, be 
destroyed the fear of famine and lifted the yoke of labour slavery 
from the shoulders of farmers the world axer. 


CEMENT FLOORS 

Mason Vaugh, B.Sg., Ag., A.E,, Allahabad 

Scarcity of timber, and the white ant, make wooden floors 
such as are used in Western countries unsuited to India. Many 
different materials — stone, tile, brick, lime, and others' — have been 
used, singly and in various combinations, with indifferent results. 
In the larger centres, where skilled workmen are available, it is 
possible to get really nice tile or patent stone floors laid, but the 
cost is usually quite high. 

There is a demand for a smooth, impervious floor surface 
which can be made cheaply and by local labour. It should be 
smooth, strong enough to resist wear, and should not crack, and so 
let the dreaded white ant through. The most common method of 
meeting this demand has been to attempt the use of cement in one 
of several ways. While concrete in various forms has been used 
to some extent, the most common method has been to put down 
about four inches of lime concrete, made with lime, sand, and broken 
brick, bed the whole brick on edge on a layer of sand, one inch or 
more in thickness, sweep the cracks between the brick full of sand, 
and then plaster the top of the brick with a thin coating of cement. 
This results in a nice surface originally, but one which is usually 
not durable. Some blow displaces a brick, the cement cracks, ants 
carry out the sand, and soon the floor is in bad condition. 

As the result of a series of experiments, a method which 
gives good results, at a cost not a great deal higher, has been de- 
veloped at the Allahabad Agricultural Institute. On the properly- 
settled earth approximately four inches of broken brick, kankar, 
gravel, coarse coal clinkers, or any similar material is laid and 
rammed hard. This is not really essential, but will help to pre- 
vent damp floors. Ho lime at all should be used in this material. 
It is not only unnecessary, but seems to be actually objectionable. 
If available from an old building, a little old plaster may be put 
on top to close the surface, as fine material is put on a macadam 
road just before it is finished. Should old plaster not be available, 
a little fine kankar or coal ashes may be used. Water should be 
used to help make the material consolidate. First-class bricks are 
not necessary; any grade may be used, and it is not essential that 
the material be broken to any uniform siae. 
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On the prepared sub-base saud or sifted coal ashes should be 
spread just thickly enough to bed evenly the brick to be used for the 
floor proper. For ordinary bungaloiv, school, or hospital floors, the 
brick may be laid flat. For workshops, or other large floors subject 
to heavy traffic, they may be put on edge. They should be laid to 
a line to get them placed evenly on top, and care should be taken 
to leave from inch to | inch crack between bricks, both on the 
sides and on the ends. 

The brick should then be sprinkled with water as long as it 
readily absorbs the water put on it. Enough water should be used 
to thoroughly dampen the sub-base also, but excessive water should 
be avoided, as it will weaken the cement work. It is desirable to 
have the brick take a small amount of water out of the cement, 
but of course it should not be much. 

The cracks between the bricks should then be filled with a 
mortar of one part cement and three parts sand. If it is necessary 
to sacrifice some strength to cheapness, and if the sand is coarse 
and clean, one part cement and four parts sand will serve. If the 
sand is very fine and very high strength is required, the sand may 
be reduced to parts. Under ordinary conditioos 1 to 3 is 
satisfactory. The mortar should be mixed with rather more water 
than for bricklaying, and should be either swept into the joints 
with a heavy broom or raked back and forth with a trowel until the 
joints are well filled. Inserting a trowel between two bricks and 
working it back and forth will help. Only the minimum water 
necessary to get the cracks well filled should be used, as more will 
tend to wash the cement out of the sand and to weaken the cement 
not washed out. 

Wherever possible, the grouting of the cracks should be 
carried out in the morning and the surface should be plastered 
in the afternoon.; If the room is large, and only a few men 
are available, the plastering may be done the next day. 
For ordinary conditions the surface may be plastered with the 
same mortar as was used for the grouting. Care should be exercis- 
ed that all dirt carried on to the grouted floor on the feet of 
workmen, and all laitance (the white scum which appears on top of 
cement work when too much water is used) are removed. It is well 
to sweep off the surface with a heavy, stiff broom just ahead of 
the plastering. The mortar should be mixed rather dry, and 
applied as stiff as the masons are able to work it well. Excessive 
water again will weaken the work and prolong the process unduly. 
The mortar should be spread out, and screeded level with a straight 
edge. The surface will be improved if it is then flushed with a 
fairly thin ‘soup,” made of plain cement and water well mixed. 
This should be applied as soon as the cement plaster is levelled out, 
and not later when trowelling is in progress, The sprinkling of 
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dry cement at any stage of the work should be prohibited. 

The mortar should then be left undisturbed until it gets 
partly set. Usually, when work is started on one side of a room, 
the first laid will be ready to trowel by the time the last of the 
plaster is applied. As soon as it can be trowelled without bring- 
ing much moisture to the surface, the whole floor should be gone 
over several times with rectangular plaster’s trowels. The ordinary 
bricklayer’s pointed trowel should be strictly prohibited if a good 
surface is desired. Excessive trowelling should be avoided. Usually, 
going over the whole surface three to four times will be sufficient. 
The masons should have small boards or old magazines to squat on 
while doing this. No attempt should be made to get a “slick” 
shiny surface at this time. To do so will involve unnecessary 
labour, and will almost certainly result in “crazing”— the formation 
of fine hair-like cracks— all over the surface, later. 

Unless it is exposed to the sun or to hot drying winds, the 
floor may then be left just so until the next day. The first thing 
the next morning the doors may be blocked with a line of brick 
across the threshold, and the whole floor flooded to a depth of an 
inch or more. Care should be taken, when the water is poured on, 
not to disturb the still tender cement. It should be kept moist 
for at least a week— ten days or two weeks would be better. The 
easiest way to ensure its not drying out is to keep it flooded. At 
this stage an excess of water will do no harm- 

If for any reason the plaster cannot be applied within 24 hours 
of gfouting the brick, the latter must be very carefully cleaned off, 
and special care taken to remove any lime, mud, or other foreign 
substance which may have got on it. The floor should also be 
properly moistened, but not made too wet. The plaster on the 
brick need not be thick. Usually f inch to inch will be required 
to allow for unevenness in the brick, but more is usually unneces- 
sary, The floor will be more easily cleaned, and will look more 
“finished,” if the floor plaster is carried up the walls aboutS inches 
high. The corner should be rounded, and, for the best appearance, 
the cement baseboard should be about f inch thicker than the 
plaster it meets. 

Any time after the fifth day after plastering the floor it 
may be drained and polished. Polishing is done by rubbing the 
surface with rather soft fine-grained sandstones. Even-textured 
stones, without hard pebbles embedded in them, should be selected. 
A somewhat coarsei'-grained stone may be used for the first time 
over, and followed by a finer. A large amount should not be polish- 
ed off, as the sand will be too much exposed. A couple of men 
can easily smooth up a room in one to two days. The polishing 
may be carried out and the floor again flooded, or the polishing can 
be deferred until after the curing period. Water should be used 
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liberally under the stones when polishing, and the material ground 
off should be washed away at intervals. 

When floors are oonstruoted in this way, it is unnecessary to 
mate them in small squares. Areas as large as 75 feet by 25 feet 
have been made in this way without expansion joints, and have 
remained for two years in one piece, no cracks having yet ooeurred 
even at woi’k joints. Several as large as 26 by 40 feet have been 
down for some years without cracking. If a coloured floor is 
wanted, colour may be added according to the mater’s instructions, 
and if proper care is taken to unite all parts to the base, the 
plaster applied may be laid in several colours. No attempt should 
be made to paint a floor made of cement within a year after it 
has been laid unless it is properly treated first. As soon as they 
have dried out. such floors can be waxed by using any good floor 
wax, or one made by dissolving beos-wax in turpentine, or by 
saponifying it with caustic soda or potash. This will improve the 
surface somewhat. 


BOTHAMSTED EXPERIMENTAL STATION. HARPENDEN, HERTS. 

Annual Report, 1930, 172 Pages, Price 2s. 6d. 

Obtainable from the Secretary 

Those interested in agriculture, more particularly from the 
point of view of plant nutrition and-disease, will find in the annual 
report of our oldest experimental station, the record of a tremend- 
ous amount of detailed work conducted both in the field and in the 
laboratory. The Station controls two farms— one on the heavy land 
at Eothamsted, and another on a light soilat Woburn— and arrange- 
ments are also made whereby experiments may be conducted on 
the land of a number of progressive farmers in many parts of the 
country. Fertilizer experiments which are capable of a high degree ' 
of accuracy and provide an estimate of the reliability of the results 
are carried out on a system recently developed at the Station. 
This is an essential feature of experimental work in the field, ... 
and greatly adds to the value of the results for advisory purposes. 
In the present report the conclusions of the year’s experiments on 
the effect of fertilizers on farm crops are given and related to the 
results obtained in previous years. This section forms, for special- 
ists, students, and progressive farmers, an authoritative state- 
ment of the present position with regard to fertilizer experiment- 
ation in this country. For the expert the primary data on which 
the conclusions are based are printed in full. 

As an example of the field-work on fertilizers may be taken a 
potato experiment of 1930 in which the point under investigation 
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was the effect of the “balance” of theTarxous nutrients on the yield 
and composition of the crop. This is one of the most fruitful kinds 
of experiment because, although the necessity for the nutrients has 
been widely demonstrated, there is little information about the 
proportions necessary to give the best results. This experiment, 
like most others, showed the interdependence of the manures sup- 
plying nitrogen, potash, and phosphoric acid. The nitrogen and 
potash mutually increased each other’s effect, while the two together 
markedly increased the effectiveness of phosphoric acid, Similar 
work on yield and quality is recorded for barley, sugar-beet, forage 
mixtures, and grass land. hText are described two new rotation 
experiments started in 1930 and intended to be continued for a 
period of years. One is designed to test various alternative methods 
of returning to the soil the straw grown on the holding, and also 
provides a comparison of rook phosphate with superphosphate. The 
other, conducted both at Rothamsted and Woburn, brings out, 
season by season, the effects on six different crops of a series of 
doses of the common nutrients, and will eventually form the basis 
of the study of the effect of a season on fertilizer action. 

Work in the field by no means exhausts the activities of the 
Station. Much of the report deals with the object and results of 
the varied laboratory investigations on plant nutrition and plant 
disease. Many of these are highly technical, and are at present 
of purely scientific interest; but nevertheless such work is neces- 
sary for the future solution of technical problems. A few of the 
lines of work which have direct contact with practice may be 
mentioned. The results of scientific study of the nodule bacteria 
of the lucerne plant have now been carried into practice, and artific- 
ial inoculation of lucerne seed, according to a technique devised 
at Rothamsted, is commonly carried out by growers of this crop. 
Over 4,000 acres of lucerne were sown down with inoculated seed 
during the period covered by the report. 

A further application of microbiolgieal research is to be found 
in the artificial rotting of straw and other vegetable wastes by 
the controlled activities of fungi and bacteria; this is widely used 
in the preparation of organic manures at home and in the colonies, 
and the product is being exhaustively tested in field experi- 
ments. The course of decomposition is being further studied. 

In the Physics Department a systematic study of soil cultiva- 
tion is being made with the object of putting this costly item in 
the farmer’s expenditure on a scientific footing. A beginning has 
been made with a detailed examination of the effects of rotary 
cultivation. The physical action of the treading of sheep— -so 
important on light land farms— is also being studied. 

In the Department of Plant Pathology the most extensive 
investigation is concerned with the sO'Called virus diseases which 
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seriously damage a wide raage of eoouomic crops. This is a 
problem of such complexity that systematic research from many 
points of view will be necessary before practical results can be 
expected; and a team of specialists is engaged in this work. 

The report contains abstracts of over 70 scientific papers 
published during the year, as well as a list of 30 technical articles 
of a practical character. 

On reading this report, one is struck with the fact that, as 
soon as the simplest aspect of crop production is brought under 
examination, the investigator is led into paths so obscure that 
only the expert can follow them. Much of this work will bear 
fruit in time, but is at first incomprehensible to practical men. 
At the same time, there is much on record which can be turned to 
immediate account by those who are on the look-out for the best 
information in matters appertaining to plant nutrition and soil 
management. 


FUNGI AND HUMAN LIFE 

B.S.Nigam, L.As., B.Sc. (Agri.) 

Agricultural College, Cawnpore 

Human nature is anxious to have an insight into everything 
that it comes in contact with. Hot only that much, but some try, 
and even do, penetrate deep into the phenomenon of nature and 
attempt to know their Why and What. Nature manifests itself both 
in the animal and vegetable kingdoms. Fungi belong to the latter 
class. It would be really odd for some to learn that fungi are 
plants, though not in the sense we know of plants. Ever since 
the far-off past, all sorts of persons have been harping on the 
manifestations of nature; and, as a result of persistent observations, 
the science of Botany has been mined out of human intelligence. 
But hardly a few have given their interest to a study of fungi, 
and people in general have not even cared to know what they 
are. Only a few lovers of nature have ever taken an interest in 
fungi, and the science of Mycology is of recent birth. It seems 
strange that this particular group in the vegetable world, with all 
•its remarkable beauty of form, delicate colouring, and enormous 
utility, has failed to catch the fancy of the average man, and more 
strange is the fact that not only has it failed to attract human 
intelligence towards it, but it has created an indifference — rather 
repulsion— -as if this particular group of plants is full of evils. 

The main cause of this negligence on the part of humanity is 
the size of fungus plants. Leaving aside a few mushrooms and 
polyporus, the great majority of fungi are so small that they 
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cannot be studied with as much ease as flowers andleaYeSjand some 
of them are beyond the reach of human yision; hence they are 
neglected by the average lovers of nature. Ko doubts scientists 
have tided over this difficulty by inventing powerful microscopes. 

Fungi differ from the ordinary green plants not only in size 
and form, but they are more delicate in structure and mostly short 
lived. The most outstanding difference is in the nature of food 
ingredients, each obtaining its food in a manner peculiar to itself. 
Plants, as we know them, contain green colouring matter either 
in their leaves or stem. This green colouring matter is called 
chlorophyll. But fungi do not have this colouring matter’. 

Carbon is the most important substance used by all plants as 
food. We are familiar with charcoal, soot, and coal as the forms of 
carbon, but it would be quite interesting to learn that all organic 
substances, say paper, cotton, leaves, and sugar, contain carbon. 
Then how do the plants draw their supply of carbon? The common 
notion about the plants is that they obtain their supply of food 
from the soil. This maybe true in most cases,'but in this particul- 
ar case it is a mere fallacy. Carbon is taken by plants entirely 
from the air. It exists in plants in the form of starch, sugar, 
and other carbohydrates. It is taken by plants in the simple 
form of a gas, which is colourless and invisible. Carbon exists as 
carbon dioxide in the atmosphere, and it is in this form that plants 
take it in. Leaves in the presence of chlorophyll and sunlight 
change this gas into complex solid organic substances like sugar 
and starch. The presence of chlorophyll and sunlight is absolutely 
essential for this transformation. Plants utilize carbon in this 
transformed form. Thus the supply of carbon is absolutely 
essential for the very existence of plants. No doubt there are 
some exceptions to this rule. They are mistletoes and dodder. 
They depend on green plants for their supply of carbon. It is 
equally essential for all sorts of animals. This supply man obtains 
in the form of flour, oil, starch, sugar, etc., all of which contain a 
high proportion of it. They obtain their supply of carbon from 
green plants. 

Unlike plants, fungi have no chlorophyll; hence they have 
to be dependent upon green plants for their supply of carbon. 
Fungi obtain food in two ways: some draw their supply of food 
from the living plants, and they are called Parasites; while others 
live on dead vegetable matter, and so are called Saprophytes. It 
seems alarming that plants, men, and animals, and even fungi, 
draw their supply of carbon directly or indirectly from air. Air 
contains a very low proportion of carbon dioxide, and there is the 
risk of the supply being exhausted at any time. But it has 
never happened so far as history can penetrate back. This is 
because the supply of carbon dioxide in the air is being renewed 
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every miiiute. MeCubbiu says that this takes place iu four 
ways. The first is through the respiration of all living things-— 
animals, and even plants. Plants and stored seeds do respire just 
as man does. In the process of respiration oxygen is taken in, 
and this oxygen takes part in the decomposition of complex food 
ingredients into simpler ones. As a result of these chemical 
changes brought about by the active oxygen, carbon dioxide is 
produced; and this, being useless, is given out to the benefit of 
plants. The second is the fuel, which, on burning, combines its 
carbon with the active part of the air to produce carbon dioxide. 
The third is the occasional evolution from volcanoes. The 
last, but the most important, is the decay of vegetable matter in 
nature. In the process of decay of vegetable matter, fungi and 
bacteria take full part. In this way they obtain their supply of 
carbon. The fallen leaves, dried logs of wood, and grasses have 
got locked in them a considerable amount of carbon. Fungi and 
bacteria lay their hands upon the wastes of nature and make use 
of the useless deposits of carbon. In so doing, carbon dioxide is 
produced, and thus the supply of carbon dioxide in the air is 
renewed every minute. Considering the vast amount of vegetable 
matter produced each year, this becomes the most important source 
of the supply of carbon dioxide to the atmosphere. Had there 
been no fungi and bacteria, the wastes would have accumulated 
tremendously year after year, and there would have been no trace 
of vegetation on the surface the earth; consequently, life would 
have been extinct as soon as they had sprung up. Thus fungi 
and bacteria are the important links in the cycle of nature as 
vital as the utilization of the 
atmospheric carbon dioxide. , 

Fungi and bacteria are cease- , 

lessly at work every moment 1 f' 

year after year and age after 

age, and thus by their useful \ 

work they have kept the \ 

Balance of Nature tight and dy r* 

perfect by returning to the air l oc | I 

from vegetable remains as / | 

much carbon dioxide as is Plants ManandAmmals ^ 

withdrawn from it. This pro- V / / 

cess is manifested by rotting / / 

and decay. In this way fungi 
are one olf the basic factors of " ’** 

the living world, both vegetable 

and animal. ' 

Fungi are useful to mankind in various other ways as well. 
They have a variety of utilities, both direct and indirect, Every- 


in the cycle of nature as 


Co of 

N ^ V 

\ 

Xt. \ 

V \ 

^ I 

I 

1 

Man and Animals / 

/ / 



FUNGI AND HUMAN LIFE 


125 


one takes bread without caring to know how it is made. 
People take vinegar and drink wines, yet they do not know how 
they are produced. Yeast is the agency which brings about all 
these cheaiica] changes. Yeast is a fungus plant and looks like a 
branching tree of heeds. It is the exciting cause of fermentation 
in sugar solutions. 

Brewer’s yeast is a species of yeast which sets up ferment- 
ation in grape-juice in the manufacture of wine. The yeast plant is 
a sapropnyte, and thrives best in sugar solutions, which are split 
up into alcohol and carbon dioxide. Oxygen is necessary for the 
growth of the yeast plant; but its absence is helpful for the produc- 
tion of alcohol. These chemical changes are brought about by the 
active contents of the yeast plant called organized ferments or 
enzymes. These chemical changes are termed fermentation. 
Fermentation is nothing but a kind of respiration which takes 
place in the absence of oxygen. Yeast of the desired strain is 
allowed to grow in the flour paste; thus the paste is rendered 
suitable for bread making. Carbon dioxide collects as bubbles in 
the dough. These bubbles of carbon dioxide make the bread 
“rise” when baked; consequently, loaves have a porous texture. 

Cheese is used for making sweets. It has to be ripened 
before it becomes suitable for use. In the process of ripening, 
fungi play the most important part. Vinegar is made by the 
action of a “mother,” which is nothing but the good growth of 
a fungus which transforms alcohol into acetic acid by the process 
of oxidation. Acetic acid in its crude form is called vinegar. 
Thus fungi go on producing change after change from sugar to 
alcohol and alcohol to vinegar. 

Pulses are said to be very nutritious because they contain a 
good proportion of proteins. They belong to the group of plants 
called Leguminous plants. Leguminous plants are not only 
useful as providers of pulses, but their roots and shoots are still 
more important as a green manure. Plants are buried into the 
fields with a plough and they have to rot before they are useful. 
Fungi and bacteria are responsible for the decay of vegetable 
matter and its transformation into a useful manure. Fungi can 
decompose straw leaves and stem and other plant materials in the 
manure heaps and turn them into valuable manures. This 
process is accompanied by the evolution of carbon dioxide, and in 
this way the proportion of carbon dioxide in the atmosphere is 
kept uniform. They are also responsible for the process of 
denitrification when nitrogen is evolved in its elementary form. 

Many of the larger and fleshy fungi are edible and form rich 
table dishes. Great care has to be taken while selecting fungi for 
the kitchen because many of the fungi are highly poisonous. They 
bring fanoy-prices to the growers in Kashmir and the Punjab. 
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This can create a good industry for export, as well as for home 
consumption, if they are grown and marketed on a co-operative 
basis by orehardists in cool tracts, l^^o doubt they have an 
exorbitant demand of plant food from the soil. 

Some fungi live with algse (lower water plants) as one plant 
for mutual benefit, each one playing a separate function 
useful to the other partner, which it is incapable of doing itself. 
Such combinations are called lichens, and they are found all over 
cool places. Mosses and lichens are the only vegetation of 
ice-frozen areas like tundras and snow-covered peaks. There 
they supply food to animal life. This phenomenon of living 
together for mutual benefit is called Symbiosis. This phenomenon 
has also been observed in ordinary trees and plants. Some fungi 
live in the roots for mutual benefit. Such combination are called 
Mycorrhiza. 

Thus fungi, which do immense service to humanity, rather 
account for the very existence of animal and plant life on the 
surface of the globe. At the same time, there is a wonderfully 
large list of fungi which cause immense harm to agriculturists 
in the form of diseases. In this way fungi are both useful and 
harmful to human beings. 


DAHI 

‘‘Dahi or Curd,” as they are known in India to-day, are purely 
products of circumstances. They are not the products of closely 
controlled methods of manufacture. Dahi and ghee are typically 
Indian products, and they have as yet only received a very cursory 
examination by dairy technologists. The field of “dahi” manufac- 
ture in India offers a promising scope for the research worker in 
dairy bacteriology and the enterprising dairyman. It is impossible 
to say what quantity of the total milk production of India is yearly 
consumed in the form of dahi, but it is a high percentage. 

The history of the use and virtue of curdled milk dates back to 
antiquity and to the early days of the domestication of animals, The 
curdling of milk in those early days was inevitable, due to the lack 
of ideas on sanitation, and the general manner in which milk was 
cared for, To*day also in many countries people enjoy fermented 
or curdled milks made in a variety of ways. People have known 
about the fermentations (which small micro-organisms can produce) 
without knowing anything about the organisms themselves. This 
briefly is the situation in India. The manufacture of “dahi” is: a, 
home and indigenous industry in which people are securing a 
certain type of curd produced by micro-organisms, without, on the 
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whole, or to my knowledge, knowing anything about the micro- 
organisms which produce these changes. 

Due to the therapeutic claims made for certain types of 
fermented milks in Europe, England, and America, many invest- 
igations of recent years have been made to check up on the claims 
made, and certain therapeutic claims have now been definitely 
established. The writer will develop this theme in a subsequent 
article. 

The usual methed of preparing dahi in the home is to boil the 
milk, first of all, and allow it to cool down by setting the container 
in a vessel containing water that is frequently changed as it warms 
up. This “boiling” destroys undesirable organisms. When the milk 
has cooled down, it is “set.” This is done by inoculating the boiled 
milk with a “starter,” usually some curd from the previous batch, 
or it may be done by a powder culture of pure bacteria. The 
“starter” itself should not be boiled as that would destroy the 
micro-organisms present, which we wish to propagate. 

The real danger of dahi lies in the chance that the “starter” 
may not be pure, and may introduce organisms having a harmful 
effect on the digestive system. Curd that does not have the 
normal aroma and flavour of good dahi should be rejected. 

Due to the importance of this subject, and the limited space 
available in this number, the writer will give a major article 
on dahi in the coming January number. The writer will also 
welcome from our readers “household lore” on the subject. 


GRADING 

Lt.-Col. I. Jarrbt-Kere 

Chairman of the Executive Committee of the Rural Reconstruct- 
ion League of India ^ New Delhi. 

An essential preliminary to the “Better Business” part of 
Sir Horace Plunkett’s slogan for Rural Reconstruction, with the 
consequent results of “Better Farming,” lies in the grading of 
Agricultural Products. 

We may venture to say that little is known of this subject in 
India. Grain merchants, on a large scale, may use “Refraction” 
tests; but the poor producer, who is the man most interested, is 
abysmally ignorant of any such thing. 

He may separate his different varieties of cotton, but not by 
staple, etc., and even that is of a very haphazard nature, and 
carried out by few. 

We understand that attempts have been made to induce the 
Cotton Cess Committee of the Punjab to take up this matter, but 
without success. 








We have heard of the successful results achieyed by the 
Triuidad Cocoa Producers’ Association, which has resulted, not 
only in obtaining better prices for their products— “Better Busi- 
ness” — but has also led to “Better Farming” in order to obtain 
the advantage by producing higher grades, and also the value- of 
“Co-operation;” thus “Better farming, better business, better 
living.” 

There is another sort of “Better Living,” of course, of which 
brighter buttons are the evidence. The Army and Ifavy know 
that smartness all round, means greater efficiency, through self- 
respect. 

Would not cleaner villages have the same effect? Then we 
could alter the order of Sir Horace Plunkett’s slogan, and put 
“Better Living” first! That by the way. 

The Cocoa Producers’ Association had to fight the same 
bitter opposition by the middle-man, as the Grange and other 
Associations had to carry on in the U.S. A. 

Dr. Hatch, of the Y.M.C. A. Eural Demonstration Centre, 
Martandam, Travancore, is killing two birds with one stone: 
He is demonstrating the value of grading, and training^ the 
young folk in his area in “Co-operative Marketing,” better business 
all round. 

How did he set about it? Eggs. 

But, before you come to the egg, you must have the poultry. 
So he set about improving that, over which he spent five years. 
He introduced better strains, gave prizes for cockerels, giving rise 
to heMthy competition, like the “Calf Clubs” in the West, He 
taught“ better farming” of poultry. He was able also to demon- 
strate “better living” (cleaner living) by showing that the best 
results were only obtainable under cleaner conditions. Then came 
the time for the “Co-operative Marketing.” And fortunately the 
centre was near the school, so that the young folk were able_ to 
bring eggs to the centre on their way to school, see the testing 
and grading, and earn part, at least, of their school fees in this 
way. “Better Business.” 

We hope that the “culls” (rejected eggs, for size!) were eaten, 
enabling them to learn the lesson of “better living” in healthier 
bodies. Are there any “calf clubs” in India” or anything like 
them? 

Dr. Hatch’s system seems the nearest approach to them. 

“Calf Club” is a club of young people, each of whom under- 
takes to rear a calf, and prizes are offered for the most successful. 
Advice is freely given by veterinary officers. It seems, rather 
like “The Project” system of education. 

Dr. Hatch did the same for Bee-keeping (Honey;, Palmyra 
Sugar, and Cashew Huts. 
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of the population lives on the land. The live stock lives in the 
house or in. the court-yard with the family. Just as the climate 
differs, the crops diffW. In some parts only rice is grown. In 
others one finds wheat, sugar-cane, gram, etc. 

The readers asks how 3*20 millions of people can live in such a 
small area. And one wonders the more when he sees vast areas 
wnieh are wooded and are not culturahle. Along the Ganges 
valley very intensive farming is done. That part is thickly 
settled. One finds hill tribes which eke out an existence in the 
jungles. Sometimes one wonders why more land is not cultivated. 
Again, when one sees the uphill battle for the farmer, he realizes 
that little is to be gained by his efforts. 

That which may be a terrible enemy to the farmer in one 
locality may not be such in another place. Along the foot-hills of 
the low mountain ranges wild animals forage the crops at night. 
The poor farmer, who works all day, has to guard his fields by night. 
Wild hogs are about the worst of all. They come in droves of 
twenty or thirty, and do a lot of damage. The poor farmer fixes 
up a Standard Oil tin on a rope; he pulls that with his foot, 
and its gong frightens the animals away. As there are no fences, 
they go to the next field and carry on their destruction. The 
blue cow, elk, all sorts of deer, spotted deer, jackals, porcupines, 
bison, wild elephants, and rats all come in for their share. A watch- 
tower iu the centre of a field is an ordinary fixture. From this place 
the little girl us<iS her sling shot to keep the birds out of the 
cafiir corn. The fhrmer sleeps there at night. Not only are 
these animals destructive in the sense that they devour the crops, 
but they sometimes charge the man too. They become bold for 
most of the farmers are without guns. 

When the wheat-is about ready to harvest, one sees thousands 
of green parrots at work. They pluck the full head from the stalk, 
cany it to a near-by tree, and eat what they want of it. Birds are 
a great enemy of caffir corn. Of course, the birds are friends, as 
well as enemies. They kill many obnoxious insects, and they 
serve as scavengers; but they also eat lots of grain. 

Wild animal, birds, insects, rust, grasshoppers, and many 
other enemies are visible. But there are also many other enemies 
which are not seen with the naked eye. One of them is debt. 
The social life of the village is tame. But for weddings, 
funerals, and festivals money seems to be at hand. The farmer 
borrows money from the money-lender at a high rate of interest. 
He puts himself in debt for the rest of his life. If asked why he 
does it, he says that custom demands it; and he is right. 

Strange as it may seem, the farmer enjoys a court case. 
Because of a land encroachment or some small matter, the farmer 
goes to court, and that costs him a lot of money. He increases 
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his debt. These oases go oa for a long time, and the debt grows 
month by month. 

If the farmer has a short crop, he must borrow money or seed. 
The head of the village may give him seed, but he takes it back 
with one-fourth or one-half extra, and sometimes takes interest, 
too. If he borrows money, he does well if he pays the interest, 
for it is very high. Interest ranges all the way from ten per cent 
to seventy-five per cent. 

Another enemy is dirt. True enough, it can be seen, but it 
is not seen. That is just the point. Much of the village uplift 
work is dii’ected towards a war on dirt. Pits are being dug in 
some places. Malarial mosquitoes are given full range to breed 
in the water about the village. It is no wonder that the infant 
mortality rate of India exceeds all other records of other lauds. 
It is a wonder that the natural immunity saves as many as do 
survive. 

The Indian farmer is face to face with disease. The vaccin- 
ator makes his visits, and gives the vaccine for smallpox. Many 
sorts of fevers undermine and cut down the energy of the people. 
Malaria is the worst enemy of all. Many of the people do not 
have half their energy for they are full of malarial germs. Hook- 
worm, veneral diseases, and tuberculosis are terrible enemies 
too. Dirt and disease seem to go hand in hand. 

Coming back to the farming part of the work, most farmers 
do not know the first principles of farm management. The work 
is done in seasons. The same sort of tools are used to-day as wei’e 
in vogue two thousand years ago. The grain is all cut with a 
sickle. Most of the farmers do not have any subsidiary industries. 
Their animals which pull the implements are small. Their breed- 
ing bull is small, and many times the poorest bull in the herd 
does the breeding. The name of this enemy is ignorance. 

Nowadays, such institutions as the Allahabad Agricultural 
Institute are working hard to overcome this enemy. But they 
have another enemy which is worse than ignorance. It is a lack 
of care for better methods. A neighbour’s field may produce one- 
third more rice because of transplanting, but the other farmer goes 
right on with his age-old broadcasting habit. It is most difficult 
to get him to change. Eeally and truly, change seems to mean 
pain to that farmer. 

Another enemy of the fanner is poor seed. He does not care 
for the sort of seed he plants. There is no such thing as selection 
of seed. This is his enemy which he does not recognize at all. 
He has heard that No 116 wheat is rust-proof, but he does not try 
to get that seed and his crop goes bad. 

It is true that the average farmer does do quite a bit of work 
on the little walls about his field. But much of his good earth is 
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washed away. W"e may call it ignorance or laziness. And, hand 
in hand with that loss, he hums the cow-dung to cook his food, 
and does not conserve a fertilizer. He does not realize what an 
enemy this is. And yet his neighbour, who has adopted better 
farming plans, shows what a fine crop can be had. 

Who can blame the Indian farmer for being satisfied to live with 
his enemies? He likes to sit about in the sunshine. He likes to 
spend much time with his pipe. He likes to sit with other men and 
talk. It is easier to do these things than it is to work. If there 
is food in hand for one day, many are satisfied and do not worry 
too much about the next day.' The women want oraments. Money 
is borrowed for these. A wedding takes out time and calls for 
more money. The caste demands a big meal for the group, and 
more money is needed. Hot being educated, the men and women 
are satisfied with their old regime. They love quarrels and 
fights. They are satisfied with things as they are. They do 
not work for better milch cows. They are animal poor. They 
have thousands and thousands of worthless cows about the villages, 
but they cannot kill them because the cows are sacred. There is 
not enough pasture for all of them. They seem to be slaves to 
conditions which are difficult to change. 

It is a strange strain in human nature, but at evening time 
one sees a quiet, calm, satisfied, happy village. Ho one seems to be 
worried. The men are sitting about the fire. The women are cook- 
ing the evening meal. The cows are coming up the lanes. All 
is peace and quiet. And in their midst are all of these enemies, 
but they do not seem to fret much about them. There are many 
more which we have not mentioned, but the Indian farmer will 
go right on as he is, and will be changed very slowly by forces 
which will bear down on him and convince him that he can over- 
come his enemies. 




PRACTICAL HINTS ON POULTRY HOUSINC AND EQUIPMENT 

IN INDIA* 

By Oapx. W. Shereaed-Smith, M.C. 

Introduction 

Why has this article been written when there is so much 
literature on the subject of poultry-keeping in India? 

It is because I am convinced that the methods of housing 
poultry advocated by eminent authors are not practical. 

I acknowledge the labours of those authors for their most 
valuable advice on poultry-keeping in general, but that they have 
gone adrift on the housing problem is an open secret. 

^Eepriiited, with acknowled^msnt from Gazette^ July-, 193:^. 
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Will the management of some of the large poultry farms in 
India honestly say that their houses are free of ticks? 

While accepting the principles laid down in these textbooks 
as correct, the houses do not in practice, afford all the qualities 
attributed to them. 

One eminent writer asserts that the most important item of 
poultry-keeping is feeding. Wh it is the use of correct feeding if 
the fowls are incorrectly housed? The reverse is also true; but, 
whereas faulty feeding can be corrected and proper feeding 
conducted on regulated lines without any additional cost, improper- 
ly-constructed houses once made are white elephants for ever. And 
only after a great deal of expenditui’e can fresh ones be built, or 
the old ones modified if made of suitable material. 


The House 


The essential requirements for a suitable house must answer 
in all respects to the items numerated below, in order of merit:— 


(1) Must be vermin-proof; 

(2) Must be easily cleaned; 

(3) Must be cheaply and effectively disinfected; 

(4) Must be cheaply constructed — suitable alike to the poor 

villager and moneyed fancier; 

(5) Must be adaptable under the eaves of the poor villager’s 

hut, John Citizen’s out-house verandah, or the specially- 
built shed of the commereial farmer; 

(6) Must be permanent, and yet portable; 

(7) Other essential requirements, such as damp and wind- 

proof, warm and cool, as the season demands, are factors 
easily controlled; and a practical breeder will have no 
difficulty in making modifications to suit requirements 
when he has installed one or more of these houses 
which I am about to describe, and which I will in 
future refer to as W. S. house. 


(1) Fermi/i proof, -Look at the diagram of the house itself; 
figure I is a W.S. (A) type of house. A glance will show you that 
the entire house is a Vermin Proof. 

(2) Gleanliness . — A house into which you have to enter for 
the purpose of cleaning becomes at once a messy job. By simply 
removing the front door, and with the help of a scraper, the job 
is quickly and easily done, even by a mere lad mounted on a stool. 
A handful or two of clean earth sprinkled evenly on the droppings- 
board 


134 


THE ALLAHABAD FAEMEE 


(3) Disinfecting villager oau afford to purchase dis- 
infectants? How many advanced fanciers ever do before the 
damage is done? How 
many of us who keep 
poultry as a hobby 
ever think about it? 

Take it from me, 
very few indeed. Well 
then, how is the house 
disinfected? ‘ Cheaply 
and effectively?” Did 
I say cheaply? Well, 

I mean at no cost at 
all. Just this — remove 
the perch (which is 
the only wooden part 
of the house). Move 
the house away from 
anything inflamm able 
ftwo people can lift it 
with ease), fill every nook and corner of it with dried leaves, straw, 
twigs, and paper; in fact, anything that will burn; put a match to 
it and in a minute the house will be as free of vermin as the day it 
was made! Ido this every six months, after which a coating of 
tar is applied to the iron-work to freshen it up. The money which 
1 might have spent on disinfectants is kept in my pocket. 

(4) (7os^.— -The cost of the house will work out to about Es. 12; 
it will accommodate sixteen full-grown birds kept in the most fasti- 
dious manner, and twenty-four birds on the more intensive system, 
with little or no discomfort to the birds. Even with twenty-four 
birds in each house, the birds will be happier, and conditions far 
more sanitary than those of 80 per cent, of poultry fanciers who 
claim to keep poultry. 

(5) Adaptahility .—Vsxsi house may be placed anywhere— under 
an old cow-shed, under a verandah roof, or even under the eaves 
of a house. 

(6) Portahility and Permanency. — By opening a few nuts 
the whole house falls to pieces, and tied in a suitable bundle, will 
fit under the seat of a railway carriage or at the back of an ekka, 
the one-pony conveyance in almost any village in North India. 
The house should last a lifetime. Taking this at threescore years 
and ten, the cost will work out to a few annas a year. Why, the 
repair bill alone for the usual type of house will work out to many 
rupees a year! 

(7) Controllable Factors, — Provided these houses are placed un- 
der a shed, which should also provide protection on three sides from 
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sun and wind, no further protection will be required for the grater 
part of the year. During the winter months old gunny bags are 
tied round the house on three sides and the top. If necessary the 
front may also be covered, leaving at least 6 inches at the top for 
air. Bran is usually supplied in sacks, and I save these for the 
winter, after which they are burned as they stand on the houses. 
The sacks or other material used may be removed, cleaned, and 
stored for the following winter if necessary. 

W. S. (A) Type Construction. 

Angle iron by by bent to form a rectangular shape 
5 feet long by 2 feet wide. A piece of flat iron 3 inches ong by f 
inch wide and | inch thick is rivetted on so as to join the 

two ends together. Triangular pieces of flat iron ^ inch thick 
with 2| inch sides, are rivetted to the four corners to make the 
frame secure. Three such frames are required. Thin galvanised 
sheeting is fixed to the top of two of these by turning the ends 
over so as to fix them to the angle iron. These will function as 
the floors or droppings board of the top and bottom compartments 
respectively. The third frame is fitted to the top of the house and 
will function as the roof or top of the house. The lowest floor or 
“shelf” only will require holes to be made along the angle iron at 
intervals of three inches, for fixing the wire netting which forms 
the sides of the house. 

Now make the four legs of angle iron I" by 1" by Each of 
these 4| feet long. 1| feet from the bottom holes are made and 
the bottom “shelf” is bolted on in position. feet above this, 
the top “shelf” is bolted on. 1| feet above this again the third 
rectangular frame is bolted on. The making of the remainder of 
the house is easily followed from the diagram. A strip of wire 
netting of J inch mesh is laid, over the top of the house. Another 
strip of wire netting of the mesh three feet wide, is run round the 
house from door-post to door-post. The bottom selyedge edge of 
the netting is fixed to the bottom “shelf” by means of the holes in 
the angle iron made for the purpose, while the top selvedge edge 
is attached to the wire netting laid across the roof of the house. 

The door side posts are made from flat iron 1" by -I''. Flat 
iron of similar dimensions is fixed to the top rectangular shape, in 
such a manner so as to permit of the door sliding in from the top. 
Another piece is fixed exactly in the same manner to the floor of 
the top compartment, and a piece of one inch angle iron is fixed to 
the bottom floor in such a manner that the door comes to rest 
on one of its wings, while the other wing prevents it from slipping 
outwards. The door is made of angle iron f" by by 1" with wire 
netting; the door is actually made in two parts one for the lower 
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and oae for the upper compartment. Both slide in from the top, 
the door oi the upper compartment resting on the lower door. At 
night both compartments function as roosts, while during the day 
the lower one serves as nests. 

The perch is only 3 inches high, in two parts to permit of easy 
removal. Two small blocks of wood each 3 inches high are nailed 
to each end of a batten 2i feet long 2 inches wide and I inch thick. 
Two such perches are placed on the droppings board of each com- 
partment end to end, to form a continuous perch through the 
length of the house. An alighting perch may be either fixed to the 
house, or fixed to four legs and placed in front of the entrance. 
In the diagram this is shown fixed to the entrance of the house by 
means of bolts. 

W. S. (B) Type OoNSTRUCTiON. 

The construction of this type of house is nearly the same as 
the W. S. (A) type. The only modifications are as follows:— 

(1) Holes are made along the angle iron of the top “shelf” on 
the front side only, for fixing the wire netting. 

(2) Ho holes (for fixing the wire netting) are made along the 
front angle iron of the bottom “shelf” but along the other three 
sides only. 

(3) Five seperate nest boxes are provided in the lower com- 
partment by fixing partitions made of thin galvanised sheeting. 

(4) An iron rod is passed through these partitions two inches 

from the top and an inch from the front on which the trap-doors 
are suspended. ■ 

Note : — This type of house is necessary only when part- 
nesting is practised. 
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4901 STENTON AVENUE ^PHILADELPHIA, PA, 


Bureau of Soils Conductivity Bridges 

Balances — Charts — Glassware 

AVAILABLE IMMEDIATELY PROM STOCK 
Please send your enquiries to 

The Scientific Instrument Company, Ltd 

5 A, Albert Road II, Esplanade East 

ALLAHABAD CALCUTTA 


Phase mention The Allahabad Faximer 








MICHOSCOPE 


ADVANCED WORK 


EUCTRIG INCUBATORS 

autoclaves 


■Sole Distributors 


■n' DAEHOUSIE SQTTARE 

I O.tO.f Liu. CALCUTTA 

Branches BOIffiBAY, MADRAS 


Please mention The Aliaiuba-d Parmer 






